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igs. 417, 418 represent a main rod, and 
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the opening of the strap marked A, should be 
sufficiently great to admit the brasses and the 
The length de of that part 
of the opening marked #, is determined by 
the number of bolts through the strap and 
the width of the key, as will be presently ex- 
plained. 


liner 7 as shown. 
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ENTERED AT Post 


equal strength throughout, we would make 
the thickness at g greater than that at, so as 
to allow for the loss of strength caused by 


the holes? ¢. But in designing straps for 
locomotive rods, other considerations must be 
One of the aims 


locomotive designer is to desigu an engine 


taken into account. of a 


AND BLAUKSMITHS. 
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Orrick, NEw YORK, AS SECOND CLAss MATTER. 
short time, and at 


On the other hand, if there 
had not been any extra thickness of metal at 


order in a comparatively 
a minimum cost. 


J, then as soonas the inner surfaces of the 
strap become worn, they will have to be re 
planed from end to end, making the opening 


of the strap, that is, the width from ¢ to ¢, too 























Figs. 419, 420 represent a side rod for a four- We occasionally meet with straps whose | which can be kept on the road in good work- wide for the end of the rod; and theref 

wheeled con- in this case, the 
nected engine, strap will have 
such as is shown = ~A77> === r ——) | ; - to be heated and 
in Pig, Tf; cylm: .4 . ” 1 { SMe upset at 4, so as 
ders 18x24 eee “3 Se FT — 84 ( O ) 34 {) €) C) we to close the open- 
es. The design 6% WS ; | . ing to fit the end 
of the main vod SI - J Fig. 418 ~ of the rod. In 
is similar to that 8X . i. ’ si doing so the 
shown in Figs. 14 2% 2% 1% shail tehaadie 1 2 2 1% holes ¢, ¢ will be 
413, 414 (last 16% =— 13% : ‘ thrown out of 
paper), with the ? 7 . , line, and other- 
exception that +6 Wise cause con 
the keys (Fig. ip siderable ex- 
417) are plain pense and an ex 



















































































keys and held in 5 tra expenditure 
position by set = sa OTT) mn 1) |. ee oe is threads of time (which 
screws. inn q . } “x met jataaa a nes —-7- always means 
The design of 7 ee | hi en Sete rae Te <i delay in getting 
the side rod, cy, g ‘ és ou hr | ae the engine into 
Figs. 419, 420, Sx ‘#882 | oe [ os \ S\ix x Y -% is St yet ¥ Ss service) before 
differs greatly 2 Li \ babbits full ] eT | & 4 \ "OR, the rod can be 
from that shown ‘ ax Bearing / f > ne ot brought into 
in Fig. 415. As 7 = *s vi : en, A \ mel : baal = working order, 
will be noticed, , \ \ * ae! KX 2 xh Fig. 417 ee eta ee wannl 
straps are not - ae 5 practice is to 
used for the side make the thick- 
rod represented ness of the strap 
in Fig. 419. » at 7, & of an inch 
These rods are sé otter greater than at 
forged in one ouatde we snl? or yg; oecasionally 
piece, the ends eal Tee ame i ie ia we tind the dif 
bored out, and Rees ference of these 
brass bushings 2 aa \ | ae -_ a thicknesses to be 
pressed in. The Es A —~ only 1-16 of an 
form of the rod | 246 Fig. 420 2) 5 inch, When 
here represent- | pe pe there is no key 
ed also differs , 8 6Y, through the end 
greatly from the ‘ ' k of the. strap, 
form of the ordi- 92%¢ the thickness at 
nary side rod. kK is generally 4 
The cross-section of an inch great 
of an ordinary ; er than at g for 
: Middle 2% 


side rod is rec- 
tungular, similar 
to that shown at 
A, Fig. 41% 
the 

of 
therod, Fig. 419, 
the appear 

of an I. 
here is another 
type of 
rods which 


whereas 


cross-section 


has 


ance 


distinet 
side 
we shall illustrate in our next paper, thus giv- 
r three distinct types of side rods which at 
present are in use. The advantages claimed 
by their advocates will be considered later. 
Main rod straps.—Figs. 421 and 422 (page 
This 


form of strap is very often used ; in fact, in the 


2), represent a main rod strap with key. 


uajority of locomotives we find the straps on 
ill the rods, excepting the straps on the front 
end of the main rod, made to a rectangular 
As to the 
rap on the front end of the main rod, we 


form, as shown in our illustration. 


ire often compelled to round off its end as 
hownin Fig. 417, so as to give the strap 
ifficient clearance in the ¢rosshead while the 

rod oscillates on the crosshead pin. 

The length ¢ d of the space, or that part of 
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openings are of equal width throughout ; that 
is to say, the distance between ¢ and ¢, is equal 
to that between s and s,. But we believe it is 
safe to say that, in a large majority of straps, 
the of the metal at f is greater 
than the thickness at g,; and thus making 
the width s s, less than the width of the open- 


thickness 


ing att ¢t,. The straps are planed so as to 
make the surface ¢ parallel to ¢, ; and s par- 
allel to s,, leaving a projection in line with 
d. Since the portion of the strap marked g 
is weakened by the bolt holes 77, we may 
be led to the conclusion that this strap is 
badly proportioned, and such a conclusion 
will be correct, if only the strength of the strap 
is considered. Indeed, if we are requested 
to design a strap which shall be simply of 
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Fig. 419 
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Brass Bushing, Pressed in, 


ing order at a minimum cost, and also 


reduce as much as possible the time during 
of 


for the necessary repairs ; and these are the 


which the engine is kept out service 
conditions kept in view, or which should be 
kept in view, when a strap for a locomotive 
rod is to be designed. Consequently, the 
thickness of the straps at fis greater than at 
g, for the following reason : In practice it is 
found that the inner surfaces s, s, will wear 
unevenly, and the brasses become loose long 
needs 


before the strap other repairs. 


Now this extra thickness of metal at will 


any 


allow the surfaces s, s, to be trued up or re 
planed without touching the inner surfaces 
t, t». in the 


spuce 


New brasses can then be fitted 
A and the rod restored to good working 





’ small engines ; 
| and from % to 4 
inch greater at & 
than at g for 
arge engines, 
When there is a 
key through the 
end é#& of the 
strap, as shown 
in Fig, 417, the 
thickness of the 
metal at #& is de- 
termined by the width of the key. In small 
engines, say engines with cylinders 14 inches 


in diameter, the thickness at / is generally 
117), 


that is, 4 inch metal at the outside of the wide 


such as to leave 4inch metal at « (Fig. 


end of the key. As the diameters of the cyl 
inders are increased, the amount of metal at « 
is also increased ata rate which will give 
about 1 inch metal at « for engines with cy] 
dimen- 
of 


inders 20 inches in diameter. These 


sions here given are about the average 
those which we have seen. 

The width of the strap depends upon the 
length of the crank-pin journal, or the length 
of the crosshead pin. By deducting from 
the lengths of these journals the thickness of 


the brass flanges, the width of the strap is at 





) 


~ 

| 
once determined. Hence in designing straps | 
the 
only calculations which we have to make are 


for locomotive main or side rods, about 
those for finding the correct diameters for 
and the number of bolts through the straps, 
and the correct thickness of the strap at g, 
Fig. 421. 





a gges 
The Oscillations of High Chimneys. 
In the Mémoires de la Société des Ingenieurs 

Civils some particulars are given of the oscil 

lations of a chimney stack near Marseilles, 35 

meters (115 feet) high, with an exterior diam 

eter at the topof 1.22 meter (4 feet), During a 

severe storm it was determined, by observing 

the shadow of the chimney, that its greatest 

oscillation was half a meter (nearly 1 foot 8 

inches). It was further observed that a chim 

ney set in motion by a gust of wind oscillates 
from four to five times backwards and_ for- 

wards until it is at again. M. E. 

asserts that, should this momentum during 

the oscillations of a chimney repeat itself in 
such a manner that its direction 
with that of the oscillation, the overthrow of 
the chimney may be expected. This is the 
explanation given for the destruction of 
many a chimney constructed in accordance 
with sound principles of stability. The 

Ocesterreichische Zeitschrift fiir  Berg-und 

Hiittenwesen adds to this statement the qual 

ification, that in the case of a chimney near 

Vienna, 50 meters (164 feet) high, and con 

structed of concentric (hollow) rings, with an 

inner diameter at the top of 2 meters (64 feet), 


rest surg 


coincides 


which is exposed to considerable gusts of 
wind, the oscillations were most carefully 
and repeatedly measured with a theodolite, 
when the observations showed an extreme 
oscillation of only 16 centimeters (64 inches) 
during severe storms. 

oe 


Trade Prospects. 

Coupled with warm weather there is just 
now the distracting element of an 
approaching presidential election to disturb 
trade, and it denied that 
combined influences are having some effect. 
They always have an effect, and it isno more 
marked—hardly as much—this year as in 
most preceding years in which ‘a presidential 


usual 


cannot be these 


election has occurred. It is an excellent 
thing to keep cool, physically, in 
weather, and it is equally as excellent a thing 


to keep cool, metaphorically, in the years of 


warm 


presidential elections. 

In spite of the politicians, a part of whose 
trade it is to disturb business for political 
ends, trade of all kinds is very good for the 
time of year. Men and 
clothes, and they must buy machinery and 
manufactured articles, and they understand, 
a little better every year, the intinite humbug 


must eat wear 


of politics. 

At this writing it is certain that the differ- 
ences between the manufacturers the 
Amalgamated Association are settled. All the 
their intention to re 


and 


firms have withdrawn 
duce wages, and the prices for work proposed 
by the Association will prevail for one year to 
come, This is not victory for the men any 
more than it is victory for the manufacturers, 
The sensible manner in which Western manu- 
facturers settle the question of wages with the 
Amalgamated Association—settle it without 
the usual hard feeling and bad blood—is 
always to be commended. 

The fact that the manufacturers have con 
cluded that they could work through with- 
out reduction of wages is a hopeful sign. 
shrewd in their 
It is plainly 
evident that they see at least fair prospects 


These manufacturers are 


forecast of business prospects, 


ahead. their 
conclusions in relation to the wage question, 


Their opinion, as shown in 


is valuable, and may be depended upon. 

Iron manufacture is one of the great in- 
dustries of this country ; if that is on a solid 
basis there is little to fear. 

Notwithstanding the disturbing influences 
of a presidential contest, it will be seen that 
new enterprises are being projected about as 
usual, and the building of new works, and 
the enlargement of existing works, goes on 
the same as ever. Seed time and harvest in 
manufacture are not things of the past. 


AMERICAN 


building that 
Railroad build- 
ing has frequently, in the past, been quite 
the 
changed to some extent this year it will be a 


There is all the railroad 


there ought to be going on. 
this is 


ahead of requirements. If 


good thing. There is no present evidence 
that railroad construction this year will not 
be all that it should be for the best 
of the country. 


interests 
The crop prospects continue good. In 
some instances there isan evident intention to 
deny this, for speculative purposes. In special 
localities there is, as there always will be, 
partial failure. But, takenas a whole, there 
is every evidence to believe that the crops 
will be abundant. This always has an im- 
portant influence on manufacture ; without 
agriculture, manufacturing and railroad in- 
terests in this country would be low indeed. 

There are under way important mechani 
cal and engineering projects, that will call 
for large amounts of material and a good 
deal of labor. And the Government is likely 
to be in the market for a large supply of 
both. Those 
without apparent 


who are faint-hearted are so 


Labor is fairly 
remunerated, which always means that times 


reason. 
are to be good. Such signs of depression as 


may now appear are temporary in their 
character, and are no index of future pros- 
pects. 

From all we can gather—East and West, 
North and 


bright. 


South—business prospects are 
Just as we have every four years, so 
this year we must have the disturbance of a 
It will disturb  busi- 
but, we 


presidential election. 


hess to some extent, believe, not 
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The made for the Flameless 
Explosives Company, of . 35 New 


one of the gentlemen 


tests were 


Broad 


street, London, and 


making the tests gives it as his opinion, that 


‘‘ flameless ‘securite’ is a most valuable 





blasting agent, and one which, if properly | 


used, will give an assurance of practically 
absolute safety in mining work, so far as_ the 
communication of flame to the surrounding 
atmosphere is concerned.” 

ie - 

There is no reason to doubt that Russian 
petroleum is crowding the products of the 
United all European 
There is no reason why this should be so, 
except that the product of petroleum in this 
country is in the grip of a giant monopoly 


States in countries. 


that looks to its own gains, every time, in- 


stead of to the production of something that 
shall enrich the whole country. Russian 
petroleum is in every way inferior to the 
American product. And the American 


article is more easily come at and handled. | 


3ut individual operators are debarred from 
producing petroleum, and the result is that 


x tati ‘ease cause More Money | . 
exportation must Cease, because more mone! | comprehensive. 


can be made by selling less at a higher price. 
- =a 

old 

and it appears that a Chicago 


There is saw about ‘‘ setting the 
river on fire,” 


small boy has demonstrated the possibility of 


an 


doing it. 
aforesaid small boy into the Chicago river 
near the stock yards, communicated its fire 
to the grease covering the water, and the 
efforts of the fire department only succeeded 


A lighted match thrown by the | title, ek tk: 


|several popular works on 


| 
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STEAM BOILERS. A Practical Treatise on Bo 
Construction and Examunation, for the 
Boiler Makers, Boiler Users and Inspectors ; 
Embracing in plain figures all the calculati: 
necessary in designing and classifying Ste 

By Joshua Rose. M. E. Illustrated by 

engravings. Philadelphia: Henry Carey Baird 

Co., 810 Walnut st., Philadelphia, Pa. Price, px 

paid, $2.50 


Mr. 


use 


Boilers. 


tose is well known as an author 
mechanical su 
to doubt that 1 


popular as thi 


jects, and we see no reason 

present work will prove as 
that have preceded it. In 
‘The object of this book is to enal 


his preface | 
Says : 
any engineer having an ordinary knowled; 
of decimal fractions to thoroughly understa: 
the and determine t| 


proper construction 


| strength of a modern steam boiler.” 


As might be inferred from the above qi 
tation, the author has simplified all calcul 


| tions so that the practical steam engineer wi 


find no difficulty in applying them to h 


practice. This will be appreciated, as well 


| the effort to make the language clear a: 


in subduing the flames after several thousand | 


dollars damage tothe docks. 
8 

We the 
from an exchange that 
the habit of 
borrowed 


take following 
is in 
crediting its 
Ky, 
This prevents us from giving 
} customary credit : 


maiter to 











<i ke 





book 


We should think the well suited 
its purpose. It is quite fully illustrated. 
Artizan comes to us th 
Cincinnati left out of ji 
and with ne 


The Cincinnati 
month with the 
new dress, 
Mr. A. A. Brown makes h 
bow to the public as editor, and in the tir 


number shows his good judgment by cops 


proprietors. 


ing an article of about a column from thi 
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and his forget 


| fulness, or inexperience, by omitting to giv: 


t For making a rust joint | 


that will bear heat, cold 
and rough usage, the fol 
e> lowing formula has been 
highly recommended : Ten 


parts iron filings, three parts 


t chloride of lime, and enough | 


water to make into 





v~ 


| 
| Fig.422 | ( 


until 
hours 


dry. After 
the cement has been 


known to break off the solid 


( iron, 
ome 


It is reported that a 





MopERN LOCOMOTIVE CONSTRUCTION.—SEE PAGE 1. 


seriously. The day in which the political 
shouters and marplots can influence business 
matters is happily passing away, and com 
mon sense and business forecast is Coming to 
the front. Itis a fortunate thing that this 
is SO, 
ae 
A New Flameless Explosive. 


Our English contemporary /ren, gives an 
account of some tests of another new flame 
less explosive, for use in coal mines, called 
** Securite.”’ 

It is the invention of Herr Schoenweg, and 
has been used in Germany for about two 
years past. ‘It is composed of a nitrated 
hydro-carbon in combination with certain 
oxidizing agents,” which is rendered flame 
less by the addition of a certain proportion 
of an organic salt. 

It emits a spark in exploding, but this 
spark is harmless, not possessing sufticient 
energy to explode inflammable gases or coal 
dust. 
spark is almost instantly extinguished, In 


By the action of the organic salt the 
the tests mentioned, the flameless ‘* securite”’ 
was exploded in vessels containing the most 
and air, 
with coal 
dust, but, while gunpowder invariably caus 
the 
ignite the gas or the coal dust, 


highly explosive mixture of 


gas 
and, in some cases, this combined 
es their explosion, flameless ‘‘ secur 
ite”’ did not 
and it 
under 


was demonstrated to be safe, even 


more severe tests and conditions than 


are ever present in mining operations 





ny 
in Berlin to 


electrical watches, 


yaSte, | 
Put the mixture in BS si | 
the pieces to be joined, and | 
bolt them together, leaving | 
twelve | 


Two | hood, 


any credit for it. 
— ae — 
A new way of annealing small pieces of 
the Buglish M 
Heat the piece as slowly as possibl 


steel is given by a writer in 
chante. 
and when at a low red heat, put it between 
two pieces of dry boards and screw them u} 
tight in a vise. The steel burns its way int 
the boards, and on coming together around it 
they forma practically air-tight charcoal bed, 
which, when it cools off, the steel is apt to 
be found thoroughly annealed. 
a 


An Evidence of Coming Sense. 





There is superabundant evidence that th 
Brotherhood of Locomotive Engineers almost 


to a man repudiates the acts of the few mem 


| bers in its ranks who have resorted to violen 
| attacks upon the railroad company by which 
y 0 


company has been formed | the strike of the Brotherhood was defeated 
manufacture | Truly, if an organization like the Brother 


performing such duties as belong t 
| | 


small cells and a small elec-| its members, could be justly accused of con 


tric motor take the place of the ordinary 
movement, , 
—_- ——- 


A Historical Watch. 

Mr. J. Morch, a Brooklyn jeweler, is the 
possessor of a very valuable and historically 
interesting watch. It was made to order for 
a lady belonging to the house of Orleans, 
and gradually found its way into the hands 
of one of members of the 
family, who was, in 1848, forced to flee 
from 


the younger 
France together with Louis Philippe. 
In the same year the watch was pawned in 
New York by a foreigner, who was in finan 
Cial straits. It then 


Was and 


into possession of the Morch family. 


sold, came 


The 


watch is said to be a wonderful product of 


human ingenuity, It has 608 parts, and a 


musical work is connected with it. which 


plays several pieces, 


rate is said to be in no way inferior to our | 


best chronometers. The dial is of the finest 
the 


the corners, 


enamel, and represents Tuilleries 


their surroundings, In under 


neath foliage, are seated two female tigures, 


oue of which plays upon a lyre, the other 


upon a guitar, while a rope dancer gesticu 


lates upon a gold wire stretched above. the 


dial. 


sented to 


The watch was once about to be 
but 


pre 
President Lincoln, 
other the COnVEeV ance 


The K ystone, 


reason or 
effected, 


Wis 


for some 


hever 


It is arepeating watch, | 
indicates the full and quarter hours, and its 


and | 


cocting and carrying out dynamite con 


spiracies, there would be widespread alarm 
in the community, and this would be fol 
lowed by effective means of public protec 


tion against the danger which created it 
But it has been made certain that th 
Brotherhood itself would be foremost. i 


adopting steps to punish any member false 1 
his duty and his pledges.—7he Sun, 


- ° hte > ~ = 


The length of pipe laid in Paris for th 





‘| distribution of power by compressed air a 


| ready exceeds 80 miles. The compressin 
| engines are of 3,000 horse-power, and abou 
| 3,000,000 cubic feet of air are Gompresse: 


daily to a pressure of 80 Ibs. per square inch 
at an expenditure of 50 tons of coal. 


| 

scleral ace oc 
| 
| Considering the nearness of the vacatio 
| 


season, the following may be interesting 
| We do not know its source : 

**'Three-fourths of the moss on trees grow 
north the heaviest 
spruce trees are always on the south side 


| 

jon the side ; boughs « 
| 

land thirdly, the topmost twig of every uni! 


jured hemlock tips to the east.” 
abe —-— 


In Professor Sweet's article, 


“A Mi 
Summer Sermon,” in our issue of July 2 
near the top of the third column, it 

Make it when it 


This is a typographical error, 


read 
smalier don’t break 
It should b 


1** Make it smaller where it don’t break.” 








































Those who flattered themselves that the 


s 
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-ritish and American Production of | GU2ntity of pig-iron which went into consump: | age number of converters at work last year Hiram Sibley. 
Iron and Steel. tioa in or was exported from Great Britain in | was 863. and the production 23,778 tons per one 
L887, the quantity held in stock grew during converter. In America eleven new Bessemer By the recent death of Mr. Hiram Sibley, 
Che full figures for 1887. which are now | that year by 124,860 tons. On the other side | works were completed in 1887,and the num- at Rochester, N. Y., one more of the men 
before us, eushle a comparison to be made, | Of the Atlantic stocks increased also, but only | ber of converters at the close of the year was intimately associated with the carly history 
which is interesting and instructive, if it is| to the extent of 76,284 tons. But it is in the} eighty-nine. Assuming that all these were at) of the development of the telegraph has 
not altogether flattering to our self-love as a | actual amount which the trade has to carry work during the whole of the year, we obtain | passed away. 
manufacturing nation. In that year the that we stand at such great disadvantage | an average production of almost 33,000 tons ; Karly in life Mr. Sibley carried on ama 
production of iron and steel in the United compared with America. On December 31, | but, of course, the newly erected converters chine shop, tinally disposing of it to go into 
Siites reached a figure which placed all 1887, the total of the stocks in this country would only be working fora longer or shorter | banking. He afterwards became associated 
previous years completely in the shade, and amounted to 2,616,366 tons, against only 301,-| portion of the twelve months, and therefore with Ezra Cornell in the development of the 
| reasserted the Claim which that country had | 913 tons in the United States. In the former | the average production per furnace must have | telegraph, and it was due almost entirely to 
) es'ablished in 1886 to pre-eminence in the out- | Case they were equivalent to 184 weeks’ con- | been considerably more.—/ren, his enterprise and faith in’ it that the first 
pul of steel. As we shall see presently, Great sumption at the rate of 1887, and in the latter | —— ome trans-continental line was erected, 
Britain increased its production in somewhat | ase to less than 24 weeks’. It should be ex- | He was one of the organizers of the 
| larzer ratio, and reduced slightly the lead of | plained that the stocks given for the United Western Union Company, and was for some 
United States, but the gain was of very | States do not include such quantity as may | years its” president, finally retiring from 
small proportions, Last year was as siteets | have been sold, but not removed from works, | active participation in the telegraph business, 
entitled to be called a year of boom in the | OT parcels in the hands of speculators, brokers, | and establishing a large seed and nursery 
on dink: aed teedeot ths United States as | or creditors ; neither do they embrace foreign | business in Rochester, in addition to which, 
1880, although only so far as production was | pig-iron in bond. In the last mentioned case | he was interested in and took an active part 
concerned ; the capacity of the works having | the quantity is said to be small, but in the in the management of railroads, banks, salt 
been enlarged to such an enormous degree as | Others it may mean a considerable addition mines, and other enterprises on a large 
to prevent the upward rush of prices which | to the figures given. Apart from this, there scale, ' 
took place in the earlier year. In fact, | are, no doubt, some people who would say | His liberality was manifested in various di 
prices fell steadily during the course of 1887, | that the stocks held in the United States are rections, perhaps the most notable being in the 
as the conviction gained such ground that the | Not sufficient to give stability to the market, founding of the Sibley College of Mechanic 
activity then being experienced could not | and we are not prepared to say they are not ‘ ) Arts at the university founded by his old 
long be maintained at the same pitch. The | Tight; but, on the other hand, we think no al& friend and business associate, Ezra Cornell. 
cause of this activity lay mainly in what it is | One Will aver that the stocks in this country oO \ This college he built and endowed, thereby 
; scarcely too strong ya knee to call the abnor-| are necessary toa healthy condition of the bi erecting to his memory a most creditable and 
i mal development which took place in the| trade. Notwithstanding the large production = s enduring monument, In addition to this, he 
H railway system of the United States in the| Of steel in the United States, the make of | . a built sor Rochester University, Sibley Hall, 
years 1886-87. During these two years | Spiegeleisen remains very small, owing to the | \ 0 for a library and museum, at a cost of 
. 21,000 miles were added to the already large | Scarcity of the proper ores, Last year it | p’ A *I 7,000, besides other bencfactions, amount 
he total laid down in the States. That isto say, |#mounted to 42,500 tons, compared With | is ing in wl to about half a million dollars. 
that a mileage equal to what we have at- | 288,190 tons in this country, | af os He is thought to have amassed a fortune not 
tained in this country after more than fifty} If Great Britain is still able to assert its | , far short of $10,000,000, 
4 years Of railway building was constructed in | Supremacy in the production of pig-iron, it os " =: 3 
; America in twenty-four months, leaving out | Must admit that in the make of Bessemer | ‘i ae 
of the reckoning, of course, duplications of | Steel itis fairly outstripped by the United Lavine Out Cam Curves. Perhaps the best popular detinition of a 
of tracks, sidings, ete. Such an achievement as | States. That this is so will not be considered | ; bob tail ner ee ee without a conductor. 
fi this implies a great demand directly on the | surprising, When it is remembered that the By S. BurDsALL. There Is fairly good evide _— that this type 
le capacity of the iron and steel producers, | facts to which we drew attention at the outset : of car must go, in New York. In & great 
on principally for steel rails, but also largely | would mainly entail a pressure upon Besse In designing the curves of camsI have city like this one man for two men’s work is 
ay for fishplates, bolts and nuts, spikes and | mer producing works. The total quantity | found the following method to work well in |" suflicient. Phere is too much danger to 
te other permanent way material. It implies, | of Bessemer ignots made last year in America | practice : = ee See _— : - 
it however, a heavy indirect demand through | Was 2,956,088 tons, as compared with a pro- Let O be the center of a cam shaft, 1 Roa There se where even the ep ing of a 
d, bridge builders, locomotive builders, carriage | duction in this country of 2,064,403 tons. |lever pivoted at 1 and oscillating throug! few dollars m month = oe considered ona 
to and wagon works, and other secondary | Naturally, a very large proportion of this|the angle RLS. With J as center and / equivalent for the killing and maining of un 
channels. In addition to all this, we are in-| Class of steel was turned into rails. In the] R=length of lever as a radius, draw the are | }OTunate passengers and pedestrians, 
formed that, owing to the general activity of case of the United States it amounted to} Ro S. and through O draw O ce’ tangent to | Phere may be places where the * bob tail” 
business throughout the States, existing rail- | 2,044,819 tons, to which must be added 57,085 | this are. Draw “ ¢ perpendicular to O ¢'; =e all right, but that place is not in 
ways found their rolling stock insuflicient to | tons made in iron rolling mills from purchased | 1, ¢’ will bisect the angle of oscillation of crowded cities, eo 
' meet their requirements, and had to add to | biooms. Including 17,145, tons made from | lever. Lay off ¢ R=ec 8, making RLS 
r the pressure on the carriage and wagon | open-hearth steel, and 20,591 tons of iron] angle of oscillation. Through R draw the A contest on July 4th, of hand tire engines, 
- builders ; and they also took advantage of | rails, we have a total production of rails of} line RS, radiating from 0, bisect this line in | at Pawtucket, R.1., revives the old) time 
- the prosperous times in many Cases to relay | 2,139,640 tons. So far as this country is con-| ¢’, and with ¢ as center draw the semi-circle | before steamers, when the boys used ‘to run 
ys permanent way, to duplicate lines, and to cerned, the make of rails may be taken to be | Roe S. Divide this semi-circle into any | with the ‘*masheen.” The contest: was be 
substitute iron bridges for the old wooden} Commensurate with the make of Bessemer} number of equal parts Sa, a4, be, ete., and | tween an old resurrected engine, known as 
‘ structures. When all this is going on over a steel rails, and that amounted to 1,021,847] through the points a, %,¢, ete., draw the} the ‘old hay cart,” operated by veteran 
vast country like America, and is compressed | tons in 1887, or less than half the make in} perpendiculars aq’, bb’, ce’, ete. On the line | liremen ot Pawtucket, and a handsome affair 
" more or less into the short space of two | the United States. | RS, with O as center, and with any radius, } called the ‘* Gaspee,” belonging to the veter 
P years, it) means excessive activity in the Deducting the steel that was turned into|as 0 8, draw the are Sr. Lay off Sr, making | ans of Providence, The veterans succeeded 
- trades affected, rails from the total productions, we have left lthe angle S Or equal that part of the revolu jin vetting a record of 191 feet 94 inches 
7 In 1887 the United States still further de- | 891,214 tons in the case of the United States, | tion in which it is required to move PR to S.| from the old tub, while the ‘* Gaspee,” not 
‘ creased the gap between its production of }and 1,042,556 tons in the case of Great Divide the are Sy into the same number of | withstanding its prim appearance, stopped at 
: pig-iron and that of Great Britain. Ten| Britain, which were available for other pur ) equal parts that the semi-circle S ¢ R is | 182 feet 2 inches, 
: years previously the production of this} poses. From these figures alone itis evident | divided into. Through the points im, 1, 0,| =: 
: country amounted to 6,608,664 tons, and that | that last year's great production in America| etc., thus found, draw the radial lines a i | We have received from Sceretary Hutton 
( \merica to 2,066,549 tons—in round figures, | Was ¢ ssentially due to railway requirements, nu,ov, ete., and from Oas center lay off | Che winth catalogs of the Amovisan Maske 
four and a half million tons less. Last year | and if we take into account as well the pro-|O m=O ¢, O wW=O d, Oo =O ce, ete.;|o¢ Mechanical Engineers, From this cata 
( at Britain turned out 7,441,927 tons, and | duction of open-hearth steel, this is put be | through these points draw the short ares 7 Ingue we fear that the number of honosass 
United States 6,417,148 tons, or litle} yond controversy. Of the last mentioned de-| 0! 0’, and make oo =e! ¢', pp =b' hb, ete members is 15: life members, 7: members, 
re than a million tons less. In other | scription of steel, 322,069 tons were made in| With the points mm 7° 0”, etc., as centers, l704: associates. 85: and juniors, 43. An 
rds, while this country increased its pro- | the United States, as compared with 981,104, | and with radius equal to the radius of the | aitteniin ia ta éeielaain ais a cael 
. luction only 124 per cent., the United States} tons in this country. From the American} roller, draw curves, and tangent to these | increase in. membership over that given in 
u reased theirs upwards of 200 per cent. | production we must deduct 17,145 tons rolled curves draw the curve @ J, which will be | 6 peoular catalogue. 
) ln point of consumption, the States tread | into rails, leaving 304,924 tons available for| the required cam curve, It will be seen that | Lenn 
hh re Closely on the heels of this country, for | other purposes, which, added to the surplus | this curve will give the same motion to the | 
| 


‘ 


ic case of the United States the whole may | 





ile Great Britain consumed or exported | of the Bessemer steel, gives 1,196,188 tons as| roller as would crank with stroke 2 


a 
}corner in sugar, brought about by the opera 


317,067 tons, America used up 6,808,386 | the quantity of the two descriptions of stecl | made in time represented by angle So r : oe i : 
, . : : ; ‘ ltion of Claus Spreckels, covering, it is said, 
s; but, properly to appreciate these | available for other purposes than rail making. —— <—e - 
‘ ~ : aon ; sae fig : : : : 4, | about $2,000,000, would work an injury to 
ires, it must be borne in mind that in| In Great Britain we may take it that no open New York harbor has been shamefully | ' li i 
: = -_ ma) a : : : ~. | the sugar trust, are doomed to disappomn 
spect of the United Kingdom the quantity | hearth steel to speak of was manufactured | filled up in the past by the dumping of | hi ; : ie | 
: “ylbe : tal : : are : ; ae + Ae lment. The only effect will be to increase 
nt out of the country is included, while in| into rails, so that we have in the case of this | refuse. Now, by provision of Congress, a : 


1 | : : 
. a . ; ae ithe price of refined sugar, the public paying 
country an aggregate of 2,023,660 tons of steel | officer of the United States Navy becomes D < | pa 
: , 


be 


We may therefore fairly derive some | permits for the dumping of refuse at such 


the difference, just vencrally does in 


the case of little pleasantries of this sort 


as 


considered to have gone into consumption | which would made into miscellaneous | supervisor of the harbor, and he will grant 


ithin their own borders, and, moreover, it | forms. 


RI 


cludes some 400,000 tons of pig-iron ex-| satisfaction fromthe thought that the steel points as he may designate. 


rted from this country, but really, in| trade of Great Britain is established on a wider -<—>-—__—_ Minnesota’s supreme court has just decided 
rict terms, consumed in’ America. It is, | basis, and consequently a firmer one, than is Some time since we alluded to experiments | that a railroad Company is not entitled to fare 
»wever, When we turn to figures relating to| that of the United States. There is one} in the direction of glass-blowing by ma | from a passenger for whom it fails to provide 
i stocks held in the two countries at the | point, however, to which attention should be) chinery. This is said to be an accomplished |e seat, 

ck of 1887 that we see how much more| drawn, and that is the very much larger! fact in Europe. No one need be sorry if the cman. -<.<ciniatimaa 


vorably situated are manufacturers on the That it is so The opinion is fast gaining ground in 


It will be| the Americans attain than manufacturers in} ought to benefit everyone, and save the lunes} England that eight hours will soon be the 


average output per Bessemer furnace which | day of mouth-blowing is done, 
her side than are those on this. 


'limit of a day’s work, 


of the vlass-blower., 


membered that, in spite of the increased! this country have arrived at. Here the aver 























English Boiler Inspection. 


By W. H. Boorn. 


TENTH PAPER. 


So far little has been said upon the power 
of 
lapsing pressure from without. 
days of Fairbairn, it was believed that a tube 


resistance of furnace tubes against col 


3efore the 


pressed from without by fluid pressure was 
equally capable of resisting such pressure, 
Internal tubes had, 
however, frequently failed and caused fatal 


whether long or short. 


accidents, and finally, Fairbairn, of Man- 


chester, instituted a series of experiments 


to determine, if possible, what laws gov 
erned the resistance of tubes. He concluded 
as one main result of hisexperiments that the 
strength of a tube was inversely asits length. 
The experiments in question were made with 
both butt-jointed and lap-jointed. 
Now the lap joint would cause the tube to 


tubes, 


vary fully a quarter of an inch from the true 
circle, the material of which they were made 
being .14 of aninch in thickness. Inthe butt 
jointed tubes of course, the truly circular form 
of cross-section could be maintained, and the 
resulting difference in the strength of two 
such tubes showed about 30 per cent., the 
resisting powers being almost as 7:10, thus 
showing the extreme importance of preserving 
the truly circular form. When large devia- 
tions from the circular form were made, as in 
the case of elliptical tubes upon which ex 
periments were made, Fairbairn found that 
the rule for ordinary tubes would hold good 
for the elliptical tubes, by supposing these to 
have a diameter equal to that of a circle cor 
responding with the largest radius of curva- 
of Thus calling W the 
major semi-axis of the ellipse and_V the minor 


ture the ellipse. 
semi-axis, the diameter of the larger circle 
of curvature is 


Thus ina Galloway boiler or the old type 
having amajor semi-axis of say 24 feet and a 
minor semi-axis of 18 feet, the osculating 
circle would have a diameter of 9 feet, and 
would therefore collapse when an ordinary 
2 ft. 9" circular tube would have a marginal 
factor of 3. Hence the necessity of the many 
vertical tubes in the elliptic flue tubes, with- 
out which it would very speedily collapse. 
Fairbairn’s experiments were fairly numer- 
ous, but, being made on comparatively small 
tubes, are not now usually considered specially 
The rule which | 
was deduced from the experiments reads as 


suited to modern practice. 


follows: 
806300 £2.19 


Ld 
where P is the collapsing pressure per square 
inch in pounds, ¢ is the thickness in inches of 
the tube and Z is its length in feet; d being 
the diameter in inches. From the fact that 
the longitudinal joints should break joint 
instead of being placed in line, it was con 


$ “<= ‘ = 
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Fairbairn’s tubes were of very thin mate 
rial and it would appear as though the sub- 


| 


stitution of the fractional index 2.19 by the | 


si > are Was { istake e increase | Bs — - <T = 
simple square was a mistake, the increas | we have 6inches+-37—.162 andy -162=—.4. 


thus caused being than the facts 


would warrant, and not borne out by prac- 


greater 
tice. The collapse of so many flues which 
appear safe by the rule, is a further proof of 
in place of 


and a 


marginal factor of 4, it is only too probable 


its excess allowance, 


that 2 or even 14 are nearer the actual thing, | 
and that many tubes are dangerously over- 
| pressed, In addition to determining tube 
strengths by formula of the nature given, it | 
is well to consider also, as is done in the | 
limiting Board of Trade rule, what | 
actual compressive stress in the material of | 
the tube itself. 
tube tested, we believe, in 1876, at Washing 
ton, by the U. This 
tube was of large size, being no less than 54 


is the | 


Let us take first the case of the | 


S. Government engineer. 


inches diameter and 36 inches in length made 
of 4 
at 100 pounds, but being stayed, it went on 


inch plate. It showed signs of distress 
to 180 pounds before again bulging, and 
finally failed at 128. 
it must have gone at 100 pounds, at which it 


But for the shoring up 


first showed a bulge. 
By rule with ¢2.1% the tube should have 


stood 289 pounds. At 100 pounds the stress 
in the material was 
100 « 54 
5 


or 10,800 Ibs. per square inch. 
the 
actually used had three rings of 


furnace as 
2 feet 3 


inches each, in place of two rings of 38 feet, 


After the experiment, 


and it was made from half-inch plate in 
stead of quarter, and worked at 80 pounds. 


In 1878 the Leeds Forge Co. constructed 
an experimental 7 foot tube of 387 inches 
internal diameter and #2 thick. This tube, 


which should have stood 863 pounds by the 
rule with index 2.19 only stood 200 pounds 
before failure, or the equivalent of 9,860 
pounds per square inch of section. 

Fairbairn experimented on a long 35 feet 
tube of a diameter of 42 inches and # inch 
thick. It stood 97 pounds. By the rule it 
Proba- 
bly the ring joints helped to support it, but 
as the compression in the material could only 


should have stood only 62 pounds. 


be 5,430 pounds per inch, we see that it must 
have been due to the great length that the 
tube collapsed at so small a pressure, 

Another similar tube, but only 25 feet long, 
which should have stood by rule only 89 
pounds, actually did stand 127 pounds, and 
then was compressed 7,110 pounds per inch 
of section. Compared with the last example 
the strengths are very nearly as the inverse 
ratio of lengths. 

A tube 60 inches long, 148 inches diameter, 


i 
S 


and made of 4 inch plate in three rings of 20 
inches each, failed when tested by Fairbairn 
at 125 pounds, though by the rule it should 
No doubt the 
rings helped in this case also, but we again | 
the 7,312 


pounds. 


have stood 116 pounds only. 


note compressive stress to be 





sidered that in place of ¢°-'® the quantity ¢ 
simply might be employed, so avoiding the 


use of logarithms in the solution, Fairbairn 


supposes that the circular form is not depart 
ed from to any greater extent than double the | 
plate thickness. 
For welded 
naces the English Board of Trade rule is 
90000 ¢* 
(L+1)xd 


pressure in this case 


or butt-jointed) marine fur 


W being the working | 


and ¢, LZ, and d, having 
If this rule 
cessive pressure it is allowed, but the Board | 


the same signification 

as before, > does not give an ex- 

provide also that in no case without special | 

permit will W be allowed to exceed 
8000 ¢ 

d | 

thus practically limiting the stress in the | 


. . » | 
material to 4,000 pounds per square inch of | 
In both Fairbairn’s and | 


section of material. 
the Board of Trade rules the length 1 
measured between joint rings if these exist. | 
For lap joints 70,000 takes the place of 90, 


1S | 





These few tests would seem to point out 
that in tubes whose length is four times their 
diameter we may figure upon a stress in’ the 


} material of 7,800 pounds, and in tubes of 


ten diameters long, of about 5,400. The | 


Washington and Leeds forge tube, of about | 
13 
and 10,060 pounds respectively. 


» 


and 2 diameters, withstood about 11,000 | 


| 

If we now examine these figures with care, | 
and remember that in the longer tubes any 
excess of strength may reasonably be laid to | 
the credit of the cross joints, we shall be able | 
to show, what has hitherto been overlooked, | 
that the of 


° | 
resistance the 
material of a tube varies inversely as the 


compressive 


| : : . . | 
square root of the ratio of the length of tube | 


. . | 
the following | 


to its diameter; that is to say, 
calculation will give nearly the same result | 
for all tubes, ‘* Divide the length of tube | 
by its diameter and multiply the square root 
of the quotient by the compressive stress,” | 
To find the compressive strength : 

‘‘ Divide the length by the diameter ; then | 


15,000 divided by the square root of the | 
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length of 7 feet, and a diameter of 37 inches. 
The corrugations were 6 inch pitch, and this 


is the true length for our calculation. Now 


Now 


our 
99 9 


ey 


15,000 - 
fails, 


.4=37,500 pounds. Here 
for the actual test showed 
00 pounds, corresponding to 450 pounds’ 


rule 
pressure. Here, however, we have attained 
to the limit of elasticity of the material, so 
that at least the corrugations have given the 
material an opportunity of developing their 
maximum possible resistance, and we may 


| well limit all cases to 20,000 pounds’ stress. 


<a 
Revised Index Table. 


By A. B. LANpIs. 


The Brown & Sharpe universal milling 
machine dividing head, with its table for in- | 


dexing, is an excellent arrangement, but I 
have often wondered why they don’t make 
a more complete index table. For 
viding a great many index circles can be 


some di- 


used for the same thing, and thus avoid 
changing index plates, which the table would 
indicate must be done; and again, when di- 
viding of same kind is often done, it throws 
the wear all on one index circle, when it 
could be divided I will here 
give a part of a table, such as I made for use 


over several, 


on this machine, and I have found it to be a| 
The | 


great convenience and saving of time. 
first index circle given with each division is 
the one given in Brown & Sharpe’s index 
table. The table I made is too large to give 
here in full, but it will give the reader a 
clear idea, and, by a little calculation, he can 
himself make I added 
other index circles to the machine I used, so 
that all numbers to 100 can be divided,which 
The idea that 
other circles could be used when first putting 


a complete table. 


makes it more complete. 


this machine into use never occurred to me, 
as I thought the manufacturers would have 


it in the table if it could be done, but, 
after calculating, I found the result as 
shown. Thinking that some others may be 


laboring under the same impression, I con- 
tribute it to these columns : 





REVISED INDEX TABLE. 





No. No. No. No. 
of Index of of Index of 
Teeth, Circle. Turns. Teeth. Circle. Turns. 
2 Any 17 17 2¢ 
3 39 18 27 2.8. 
3 3D 18 18 255 
3 27 19 19 2, 
3 21 20 Any 2 
3 18 21 21 14? 
3 15 22 33 47 
1 33 
4 Any 2 23 144 
5 “6 24 39 138 
6 39 24 33 it. 
6 33 24 27 133 
6 27 24 21 133 
6 21 3 24 18 133 
6 18 24 15 119 
; 10 on 9 ; 
ei ol el =| eS |) 
7 49 5ig 26 39 124 
7 21 fat 7 27 133 
8 Any 5 28 49 1°! 
ot) 27 427 28 21 1, 
y 18 4% 29 29 134 
10 Any } 30 39 1? 
Biy 2 P as 39 
11 33 2333 30 33 iit 
12 39 333 80 27 1a’ 
12 33 258 30 21 19", 
12 27 32" 30 18 16 
12 21 334 30 15 1 °, 
12 18 Bix Bl 31 14°, 
12 | 15 | Sire || 82 | 20 i, 
13 39 B30 32 16 14 
14 19) 943 33 33 17. 
14 21 253 34 7 re 
15 3935 84D 14% 
15 33 235 35 21 1 3 
15 27 245 36 27 1 “t. 
15 21 ot 36 18 1% 
15 18 Pa 37 37 13 
~ ~ ate 20 ( 37 
LS 1S 21 5 38 19 1 vo 
16 20 235 Bh 39 1. 
16 18 2,% 40 Any a 
16 16 25 
——__ eq>e _—_—_- 


Observations in the Shop. 


BALSBAUGH, 





Br B..0, 


Inthe ordinary rounds of the observing 


000, and for inferior workmanship or mate-| quotient will be the ultimate compressive | workman he frequently comes across defects 
| 


rial, still further reductions require to be | 
made, accordirg to the judgment of the sur 


veyor, 


strength of the material. 
One 
tested by the Leeds Forge Co., which had a| 


this rule to a corrugated furnace. Was | 


Let us even apply | in the details of machine tools that he rea- 


sonably concludes should not exist. 


Why they exist may be explained in a 





} 
| 
| 
| 
| 
| 


} 
| 


| 
| 


| oe 


manner, but not in a manner that will m 
their existence satisfactory to the man \ 
continually comes in contact with them, 
a machine tool designer would occasion 
consult a practical workman, even if onl: 
reference to details, something might res 
that would benefit both maker and use; 
machine tools. Not that the practical w 
| man knows more of the business, asa wly 
but because he sees in his daily work, 
daily handling of a machine, bad points t| 
the designer will never know unless he fin 
it out through the workman. 

If the designer is a practical workman hi) 
self, if he eame up in successive steps fr 


the positions of cleaning castings and cutti 
bolts and tapping nuts by hand and by n 
chinery, to the position of draftsman and d 
signer, then truly he reasonably ought to | 
master of the situation. Such men, howeve: 
|} are scarce, but the fact cannot be disput: 
that such men are very much needed. 

A leading machine tool firm has now | 
some years employed a few features in one 
their machines that are inconvenient and 
continual Apparently they « 
| not regard it worth noticing, but every goo 
; workman that handles that machine 
|demns these parts,and so would the miu 


annoyance. 


CO! 


| that made the machine if he had to operate it 
}and so of machines of various makes. 


A machine should be made as convenient 
as possible down to the smaliest detail, for i 
all saves time, saves the machine from an «x 
casional blow of the hammer or wrench, and 
savesa man from exhibiting a bad temper 
Tool builders may grow old in their busi 
| ness, they may have various standards in thei: 
|minds which they believe in upholding, yet 
| their products will never be so_ perfect but 
|that the men that operate them can point 


‘ 
< 


}out weak spots and omissions as well, that 
| have no business to be there. 

Let nothing in this article be construed to 
| mean that the hastily formed ideas that often 
crop out in times of a difficulty in exceptions! 
work, should be adoped ; not at all ; but when 
a good sensible idea for general work is sug- 


gested by aman in a-blue over-suit, be as 


ready to adopt it and give credit as though i, 
/came from a man ina white shirt and silk hat. 
| Another phase of the subject which an il 
|lustration will show. <A large machine, the 
product of one of our best firms, had a useful 
feature added to it recently ina very ordinary 
to have 
thought of, or, if thought of, ought to have 
adopted long ago 


shop, which tool builders ought 


The improvement proved 
its worth from the first. 

Might not something be learned if manu 
facturers would occasionally send their de 
signer through the country, with a view of 


gathering up such stray devices as general 


machine shop practice has proved to be good ” 
~<—>e-____- 


LETTERS FROM PRACTICAL MEN. 


Adjusting Punches Vertically. 
Editor American Machinist : 


We notice that ‘‘ Chip,” in your issue ot 


| July 21st, speaks about the difficulty of ad 


| 
| 


justing punches vertically in punching ma 


}chines as ordinarily made, and of having 


made a device of his own which, by the 
way, seems to be a very good one) for this 
adjustment, and also having made an auto 
ma These 
difficulties are overcome in all the punching 


presses designed and put upon the market 


tic stop motion for his machine. 


by us, and some other manufacturers, by 
making an accurate graduated adjustment to 
the slide-bar of the press, by which the punch 


}can be set to any desired height in relation to 


| the die ; 


| slide-bar 


and in the best modern practice we 
never dream of building a machine without 
the automatic stop, which always causes th 


to stop at the top of the stroke 


| when the foot is removed from the treadle or 
|the hand from the hand lever. 


FERRACUTE MACHINE Co. 
Bridgeton, N. J. 


Quick Work in Building Machinery. 

Kditor American Machinist : P 
Messrs. Walter Scott & Co., Plainfield, N 

1 


folding machine, including all castings and 


recently built a newspaper printing and 
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en some patterns, in 30 days. It was de- 
ered in Chicago in 44 days after comple- 
n, and in 3 days more was printing the 
pies of the Inter-Ocean ata speed of 24,000 


pies per hour. The machine measures 20x 


<\ 5 feet, weighs about 12 tons, and is made 


of about 4,000 separate pieces. I am not 
machine having been 
A. 


vare of any such 
iilt in such a short time. ° 
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each other equal amounts of heat and energy, 
but that the heat is produced in the larger 
body, and the energy in the lesser body. 
This leads to the observation that the heat 
earth and the 
falling 


and energy relations of the 
sun, and of all 


towards each other,is rather that of two atoms 


separate bodies 


acting on each other than that of two masses. 
This makes the whole science of mechanics 








Chordal’s Tap Puzzle. 
ditor American Machinist : 
In a late issue a subscriber related his 
peculiar experience with a_ tap. This 
prompts me to send you herewith something 
se in the way of a tap puzzle. 
This tap was handed to me by Mr. Baxter 
1). Whitney, of Winchendon, Mass. The 
tap is a very ordinary sort of a 16-thread 


right-hand tap, with three flutes. Notice 
‘hat there are two nuts on the tap. These 


two nuts were tapped with the tap. By 
turning the nuts you will notice that one of 
them is a right-hand nut, and the other a 
left-hand nut, and that the tap screws into 
ind fits properly in either nut. Take off the 
left-hand nut, and, judging from the other 
nut alone, you would say it was an ordinary 


case of a right-hand tap. Take off the 
right-hand nut and use the left-hand one 


entirely, and you would say it was an ordinary 
case of a left-hand tap. How is the puzzle 
to be solved ? 

Screw both nuts upon the tap so they are 
each other like lock nuts, but not 
tight. Hold both nuts by the fingers and re- 
volve the tap, and the nuts separate. Turn 
the tap the other way and the nuts approach. 
Here is a principle for a right and left-hand 
turn-buckle, and is, so far as I Know, a new 
CHORDAL. 


\wainst 


mechanical movement. 
| We noticed, when turning this tap in the 
nuts, that they would not only separate or 
approach, but that the left-hand nut moved 
much faster than the right hand one, and, 
upon removing the left-hand nut from the 
tap it was found to have a double thread, 
while the right-hand one had a single thread; 
the left-hand nut is also slightly looser on the 
tap than the right. So it seems the problem 
is, to account for the fact that two nuts, one 
having a right hand single thread 16 pitch, 
and the other a left-hand double thread 8 
pitch, could be tapped by the same tap, it 
being right-hand single thread, 16 pitch. ] 


The Law of Falling Bodies, 
Editor American Machinist : 

I notice something in your paper that 
ended in an allusion to the relation of our 
knowledge of the laws of falling bodies to 
mechanics. As I have something new on 
this, I send it, as it is easily understood by 
any one, It is this: 

Bodies in falling produce in each other 
energies or power to produce heat, that is 
directly as their masses. 

If a falls towards the earth, or the 
earth falls towards the sun, or the falls 
towards the earth, they all produce in each 
other velocities that are directly as the mass 
That is, the velocity 


stone 
sun 


of the producing body. 
produced by the earth on the stone is equal 
to the mass of the earth; and the velocity 
produced in the earth by the stone is equal to 
the mass of the stone. The velocity produced 
on the earth is, by actual measurement, 
314,000 times greater than the velocity pro- 
duced by the earth on the sun, 

Now as the of the velocities of 
bodies by their mass is the measure of the 


squares 


power of bodies to produce heat, and the 
of the 314,000 to of the 
earth, it follows that the square of the earth’s 
velocity by its mass is 314,000 times greater 
than the square of the velocity of the sun by 
its mass. Thus, 314,000 x 314,000 x 1 is 
98,596,000,000 and 814,000 1x1 is 314,000, 
or 814,000 times less than the energy or heat- 


mass sun is one 


ing power of the other, and the sun’s heat is 
exactly equal to the earth’s energy. 
So we see that falling bodies produce in 





chemistry, ‘instead — of 


a department of 
chemistry 
The practical gain is, 
whole by the simple, well known rules of 


branch of mechanics. 


that it explains the 


being a 


arithmetic, instead of as now, by the com- 
plex (and to most men incomprehensible) 
calculations of geometry. 
WILLIAM CovuTIE. 
Troy, NY. 


Hobbing Worm Gears, 


Editor American Machinist : 

I stated, in the AMERICAN MACHINIST for 
June 30, that the positive worm gear cutting 
machine was not open to public use, being 
covered by patents owned by Morse, Williams 
& Co., and by the Pratt & Whitney Co. 

I beg leave to withdraw that statement, as 
the device in question appears, on further 
consideration, to be wide open to anyone who 
chooses to employ it. 

The gist of the invention is due to Sir 
Joseph Whitworth, whose machine is shown 
by the accompanying sketch, 

The blank @ to be cut on the 
arbor that carries the index or driving gear ¢ 


is mounted 
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a fine 40 horse-power engine and boiler, On 
the hurricane deck ‘is the cabin and office for 
the proprietor, while the cook house, where 
of the 
deck, which is otherwise free for the piling 


the men board, is in a corner main 
of lumber, the machinery being all below it. 
This floating mill has so far proved eminently 
successful, exceeding the expectations of the 
proprietors in this respect, and is probably 
the pioneer of numerous craft of the same 
kind.— The Timberman, 

ots 

Shop Notes. 





At Wilmington, Del., business in the shops 
is generally good ; most of them are now and 
for some time past have been quite busy, 
though some of them report a falling off in in 
quiries, which they attribute, partly ,to political 
agitation. Several of the well-known manu 
facturers of the place, in speaking of this, 
said that they thought it was entirely un 
called for, that there was no cause for alarm, 
and they Cid not expect any action to be 
taken by the people, or their representatives, 
which would result in injury to legitimate 
manufacturing interests. This was the uni 
versal sentiment, so far as an opinion was ex 
pressed upon the subject. 

The manufacturing interests of Wilming 
ton have been growing quite rapidly within 
recent years, and the new concerns, together 
with the oider ones, make of it an important 


manufacturing city. One of the most im 
portant interests is the manufacture of mo 
rocco leather, There are several large 
‘““morocco factories,’ many tons of goat 


skins are imported by them, and the machin 
ery used is considerable, giving employment 
to quite a number of machinists in) building 


and keeping it in repair. A good many rail- 


amis 
i Nn 
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Sir Josern Wauirworrn’s 
The worm p that drives the gear¢ is positively 
connected, by a train of adjustable gears, with 
the hob / that cuts the blank. The 
slide m, that is fed by the 


hob is 


mounted on a 


screw k, and this screw is turned by the 
weight 7. The hob will be forced into the 
blank as it revolves, and will cut the blank 


continuously until stopped by the adjustable 
stop screw 7. 

It is difficult to see where any material ad- 
dition can be made to this machine, except to 
substitute a positive feed for the weight feed 
The several patents owned by the firms named 
above are for details, and for special arrange- 
ments of the device. Gro. B. GRANT. 
3oston, Mass. 

-~ ~ 


A Floating Saw-Mill. 

Along the bayous and lagoons of Florida 
grows some of the finest timber in the South, 
much of it in places considered entirely inac 
cessible until J. L. Maul & Son hit upon the 
plan of constructing a floating saw-mill. 
This idea they carried into execution, and 
their mammoth mill, which now lies off the 
banks of Burton & Harrison’s hammock, 
near Palatka, is a marvel of mechanical in 
genuity. It has a length of 80 and a breadth 
of 40 feet, and it is so solidly built that the 
machinery has no more effect upon it than if 
it were built upon the solid land. Although 
it stands five feet high out of the water, its 
draught is only about a foot and a half, 
which permits it to be taken into the shal 
timber could not be 


lagoons where 


It is equipped with the latest ma- 


lowest 
floated. 
chinery, planer, box-header, shingle saws and 
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built, Pullman having 


shops there, and the Harlan & Holingsworth 


road cars are large 
Co. are large builders, 
deal 
on several iron ferry-boats, one for use be 
tween New York and Brooklyn — They built 
Vanderbilt's million dollar yacht, and she is 
now lying at their wharf being overhauled. 
At the shops of the Betts Machine Co, 
they are quite busy, chiefly on heavy tools, 


They also doa good 
of marine work, and are now engaged 


A HEAVY 66° LATHE. 

The above company is just completing a 
heavy lathe for the Midvale Steel Co., who 
intend to use it’ principally for turning very 
heavy shafts, and forgings of steel, and rolls, 
This 


way, and possesses some features which are 


lathe is somewhat remarkable in its 
new and decidedly interesting. 

The bed is of the box form, the advantages 
of which have been shown by Prof. Sweet. 
It is 1,000 
pounds per foot, and is, on account of its 


very heavy, weighing about 


box form, closed up between the shears, sO 
as to form a broad shallow trough, in which 
any water which may be used on the work is 
received, and effectually prevented from get- 
ting down into the foundation. It is closed 
at the foot of the lathe by a piece of boiler 
iron, fastened on by bolts, so that it may be 
conveniently removed for cleaning out, which, 
with this construction, can be readily done by 
theuse of hose anda broom, The bearings 
and 
much 


for the carriage and foot-block are flat 


broad ; the one in front being 


wider than the other, and divided in the cen 


very 


ter by a groove, in which lies the large steel 


lead-screw, which is supported at intervals of 


30". This front 


length, and provided with a forged 


bearing of the carriage is 





— 


) 


so wide, and extends out so far as to prevent 
overhang of the tool rest, and in turning the 
largest diameters possible over the shears the 
carriage is solidly supported. 


The feet in 


steel 


head is very massive, is 7 


spindle, the front bearing of which is 10 
diameter and 14 


long, and the back bearing 
cy 

It is driven by means of an internal gear 
wheel on the face-plate. 
pinion, together with all 


This gear and its 


the other gears 


about the lathe, are steel castings, and are 
cut. 


The lathe is quadruple geared, and 
with the five-stepped cone can be driven at 


20 different speeds, the ratios of the gearing 


being 1 to 9.57 ; 1 to 27.88 : 1 to 89.5 


to 250. 


>and 1 
In front of, and below the level of 
the spindle, is the shaft which carries at one 


end the face-plate pinion, which is always in 


use. Back of this pinion, and between the 


bearings of the same shaft, are two gear 
Wheels of different sizes, both keyed fast to 
the shaft, and either one of which may be 
driven from a pinion on the cone-pulley 
shaft above. The two pinions on this shaft 
slide one way or the other to engage with 
either and together, so that 
When one is put in gear the other is necessa 
rily drawn out. 


gear, are fast 
The shaft upon which these 
pinions are placed runs the entire length of 
the head, has three bearings, and at the back 
end carries the cone pulley, which has tive 
steps forad’” belt, the largest. 30’ diameter. 
the shaft either direct, or 
through the medium of the ordinary back 
gears, Which, however, are not arranged in 


The cone drives 


the ordinary manner, but are all at one end 
of the cone, and slide on the shaft to put 
them in and out of gear, instead of moving 
in and out by an eccentric. The cone pulley 
is not keyed direct to its shaft, but drives a 
disk which is keyed fast, by means of a 
shearing pin, which passes through two hard - 
ened steel bushes, one of which is screwed 
into the cone pulley and the other into the 
disk. The ends of these bushes come quite 
close together, and the shearing pin passes 
through holes which are in the center of each 
bush. This pin is of steel, and its diameter 
is carefully computed to bring its shearing 
strength somewhat below the strength of the 
gears and other parts of the lathe, the object 
being to prevent the wrecking of the lathe by 
overloading, and yet allow the operator to 
put on all the cut he may have occasion to, 
Without a thought as to the ability of the 
lathe to carry it; since, if anything breaks, it 
will simply be the shearing of this pin. 
Motion is imparted to the lead screw in 
three ways—by a direct train of gearing for 
screw cutting; by a compound system, in 
cluding friction disks, sun and planet mo 
tion, and worm wheel, for feeding; and by 
belts running on tight and loose pulleys, and 
shifted together like planer belts by a hand 
lever. These pulleys are at the foot of the 
lathe, and are for quick traverse of the car- 
riage, giving it a speed of 7 feet per minute. 
The from 18 
threads per inch to a pitch of 3 The range 
of feed is from ,), to 75 of an inch, with an 
infinite the 
Motion is given the screw 


range for screw cutting is 


number of variations between 


two extremes, 
for this feed by means of gearing, most of 
which is back of the head, but controlled by 
There are friction disks, 
such as used by Sellers, 144’ in diameter, 


levers in front. 
and which, to give them driving power, are 
driven at a comparatively high speed, turn 
ing 89 revolutions to 1 of the face-plate. The 
position of the movable disk is controlled by 
means of a reach-rod, which passes through 
to a lever at the front of the head, the disks 
the 
‘* in-and 


In the train between 
the 


out pin,” by which the motion is changed in 


being at the back. 
friction disks and screw is an 
the ratio of 2 to 1, and a sun and planet mo- 
tion, which, when in gear, reduces it in the 
ratio of 20 to 1. 
in or out by a lever from the front, and is 


This motion can be thrown 


effected by means of a double-ended clutch 
on one of the pinions, which, when thrown 
one way, holds the pinion stationary, making 
the true sun and planet motion, and when 
thrown the other way makes the pinion re 
volve with the large wheel and thus gives 


the direct motion 20 times faster. From this 















sun and planet motion a shaft runs across the 
the 
steel worm, which engages with a phosphor- 


end of lathe, which at its end carries a 


bronze worm wheel, which is on the screw 
it and the 

Neither 
the 


screw, but drive it through the medium of a 


next to the bearing and between 


gear used when cutting screws. 


this gear nor the worm wheel are fast to 


yoke, which is keyed on between them, and 
to which they are connected by a shearing 
pin passing through hardened bushes, the 
The 


arrangement is such that the gear wheel and 


same as are used for the cone pulley. 


worm wheel cannot be both connected to the 
yoke at the same time, The pin is calculated 
to shear when the pull on the carriage equals 
10,000 pounds. 

and 


The carriage has a compound rest 


automatic cross-feed, and besides the usual 


wheel for moving it, can be moved 


by a ratchet lever when desired. 
the cross-slide is another slide parallel with 


hand 
Just above 
it, which, by means of links which bolt on, 
may be connected to the sliding block of a 
taper attachment made upon the Slate prin- 
ciple, except that it is at a fixed taper, made 
to the order of the M. 8. Co. 
part of their rolls which they use for rolling 
The foot-stock is very 


for turning a 
driving-wheel tires. 
heavy, is held in place by six bolts, and moved 
along the bed by means of a rack and 
pinion, the latter turned by a ratchet lever. 

Some idea of the strength and driving 
power of the lathe may be had from a state- 
ment of the Otis [ron Steel Co., of 
Cleveland, who have one of the same pat 
tern, but without the special features and 
feed They stated 
that in their lathe a steel shaft 23 
had 
which 
other 3} inches in diameter, with a feed on 
both of j'5 of an inch. 

The Midvale Steel Co., 
their lathe for turning chilled rolls as well as 


and 


arrangement of motion. 
diameter 
turned, using two tools, one of 


the shaft 44 inches, and the 


been 
reduced 


wishing to use 
for other work, it is provided with housings 
in which to run them in the same manner as 
is done in regular roll turning lathes, and it 
For this 
run backwards; an 


is designed to use tools 12” wide. 
work the lathe will be 
arrangement for which several advantages are 
others, that the strain put 
the cut will 


claimed, among 


upon the roll by tend to seat it 
solidly in the 
firmly to the bed, thus increasing the rigid 
ity. Then, 
been brought up to the work, its effect, and 


housings, and press. them 


almost as soon as the tool has 


the character of the cut it is taking, can be 
observed by the workman, instead of having 
to wait for nearly a revolution to take place ; 
a chilled 
takes considerable time. 


which, on roll of large diameter, 
The roll turning is 
not to be done by the regular tool rest, but 
for this there is a special fixture provided, 
designed to carry out the idea of the M. 38. 
Co., built 
constitutes perhaps the most novel feature of 


and to their order. This device 
the lathe, embodying as it does an entirely 


new feature and principle in lathe con 
struction. 

It is mounted upon the carriage, which, for 
the time being, is clamped fast to the bed, 
three) are 


with the lathe 


The tools (of which there may be 
held in a turret, and, running 
backwards, the tendency is, of course, to tip 
the 
counteract that tendency, and prevent. the 


this turret back away from cut; to 


resultant springing from taking place, is: the 


object of the new feature. Just below. the 
slide upon which the turret moves, connec 
tion is made between the block and the 
piston-rod of a water cylinder, upon the 


piston of which there is a water pressure of 
60,000 pounds, tending to force the tool into 
the Above this, 
with the tool, there is attached the end 


cut. at a point about level 
of a 
screw, Which passes through and is threaded 
into the hub of a worm wheel, the motion of 
which is controlled by a worm, which, in its 
turn, is driven by other gearing and a ratchet 
wheel. gear 
ing which prevents the tool being driven 


It is this screw and system of 
into the work by the water pressure upon 
but the pitch of the screw and 
that will nearly slip ; 
about 60 pounds’ pressure upon the teeth of 
the 
move it, 


the piston ; 


worms is such they 


ratchet wheel only, being required to 


and allow the water pressure to 
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feed the tool in. It is thus seen that, before 
the is started, ther® is established an 
equilibrium of forces,’and that the tendency 
of these forces is to tip the turret in the 


cut 


same way as the cut would. These forces 
are calculated to be greater than ever put 
upon the tool by the cut, and, consequently, 
the the fullest possible 


extent before the cut begins, and in the same 


tool is sprung to 


direction as the cut would tend to spring it. 
Now, when the cut is started the equilibrium 


of forees is still maintained, and there is no | 


more force tending to tip the turret than 
before ; because whatever strain is put upon 
the 


which is 


it by cut, is taken off from the screw 


resisting the hydrostatic pressure, 


and at all times the strain due to the cut, 


and the strain on this screw, acting in the | 


same direction, are together, equal to what 
was on the screw alone before the starting 
of the cut; and they are also together just 
sufficient to balance the hydrostatic pressure, 
To make this clear, suppose the resistance 


necessary to be exerted by the screw to pre- | 


vent the water pressure driving the tool into 
the work is 80,000 pounds ; if the strain put 
the tool by the cut 10,000 
pounds, the only effect will be to relieve the 


upon equals 
strain upon the screw to that extent, reducing 
it to 20,000 pounds ; and as long as these two 
act the total 
strain tending to tip the tool back wiil be 
If the strain im- 
posed by the cut rise to 30,000 pounds, then 
bal- 
but the screw will be en- 


forces in the same direction, 


30,000 pounds, as before. 


the hydrostatic pressure will be just 
anced as before, 
lirely relieved of strain. Of course, owing 
to the friction of the arrangement, the force 
required to be exerted by the screw will be 
considerably less than that of the water, but 
it is calculated to always exceed the strain 


caused by the cut. There are two sets of 
these forces, which may act together, or 


singly, upon the tool, as may be desired ; 
one acts in a line parallel to the center line 
of the lathe, and the other at right angles to 
it. We have attempted to explain the prin- 
and fully 
describe details, though they seem very well 


ciples involved — only, cannot 
thought out, and no reason is apparent for its 
failure to work as expected. It is stated that 
the Midvale Steel Co. have tested the  prin- 
ciple involved to some extent—sufticiently at 
least to give them considerable confidence in 
its success. 


Among the other large tools at present 
14-foot boring mill, 
forthe Penn, Iron Works, of Philadelphia, 
which is built to run the housings back by 


under construction is a 


power to make the mill swing 20 feet. It 
will work 10 feet high, and will 
weigh about 60 tons. There are 60 changes 
the 
two 
spindles of hexagonal shape, having a move- 


take in 


of speed, the slowest having a ratio to 


cone pulley of 1 to 282. There are 


ment in the head of 4 feet, and there is a 
positive feed varying from 4), to 14 inches. 
a eo 


Hydraulic Punching Machines for Pro- 
ducing Washers. 


Mr. Henry 
Works, Hunslet, Leeds, in 


Berry, engineer of Croydon 


his invention for 
hydraulic punching machine, that will at one 
operation produce a perfect and level washer, 
and the method of performance of same, de- 
clared the nature of his invention to be as fol 
lows: To provide a machine that shall hold that 
portion of the plate or flat bar from which the 
washer is to be formed between two opposite 
and opposing faces, whilst the punching of the 
central hole and exterior diameter is taking 
place. With thisobject in view, he provides 
a main hydraulic cylinder fitted witha piston, 


the rod or ram of which carries at its outer 


from 
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| / 
| will, on pressure being released from the main 


| cylinder, cause both pistons to ascend and 
| make the return or indoor stroke. <A_ third 
| cylinder provided with ram, and having a 
| continuous pressure on the underside of the 
ram, carries and actuates the punch for per- 
forating the hole of 
matrix for this punch being carried by the 
The 
ram carrying the central punch § has an inte 

|riorand annular cylinder formed within it, 
and is provided with an annular piston, 
| having also continuous pressure on its under 
| surface; the 

| turned to two diameters will leave a shoulder 
| 


central washer, 


|larger and opposing exterior punch. 


annular piston or ram. being 
or abutment, against which bears a collar or 
| ring, enclosing the smaller diameter. This ring 
serves two purposes, (1) as a stop, preventing 
| the punching and annular rams being forced 
out of their respective cylinders; (2) as a 
holding up ring, as afterwards explained. A 
valve controlled by hand, foot, or power, 
admits and releases pressure from the main 
punching cylinder, and is the only valve em- 
ployed. The action of the 
follows : The interior punching and annular 


machine is as 


bearing-up rams being in their highest posi- 
tion, a plate or bar is placed upon their upper 
surface ; the valve applying pressure to the 
main punching cylinder being now operated 
will cause the main punching piston to make 
its outdoor stroke, meeting in its progress the 
bar or plate held up by the interior punching 
and holding up rams; the main piston and 
punch continuing to descend will carry the 
bar or plate with them, the interior punching 
ram not giving way,the interior punching will 
take place, the main piston continuing its de- 
scent carries the annular holding up ram 
before till the bar or plate is in contact with 
the exterior matrix, when the washer is com- 
pleted by the outer diameter being punched, 
it will now be seen that the ring-like stop on 
aunular ram forms a holding up service be- 
tween the interior and exterior punch, en- 
suring the washer being kept level during the 
punching process and preventing the bending 
of the bar or plate, which will ensue but for 
itsaction. It that the ma- 
chine can be arranged to work in any posi 


will be evident 


be produced.—Jron Trades Advertiser. 
a ~ — 
Burning Bituminous Coal. 


By W. E. CRANE. 


When 


elements 


burning bituminous coal we have 
that different treatment 
from anthracite. We have the hydro-carbons 
that volatilize at a 


require 


low temperature, and 


fires, they will pass off unconsumed. 


large air-holes to form, and at times large 
volumes of air will pass through in a body, 
which will also interfere with combustion. 
On account of the hydrogen contained it 
and it 


requires more air than hard = coal, 


also has more heat units. Its smoky nature 
makes it objectionable, and many imagine 
the smoke to be carbon, and the loss in heat 
this this 


smoke consuming have re- 


seems very great, and for 


reason devices 
ceived the greater part of their encourage- 
ment, 
According to experiments made by Mr. | 
Hoadley, the amount of carbon in the smoke 
of some kinds of soft coal is almost imper 
ceptible, and economy from burning smoke, 
so called, is generally a delusion, 
Smoke-burning devices usually consist’ of 
the 
sufficient air passes through 


the 


some method of admitting air above 


fire, while if 


the grate, as should be case, or, if 





end a punch equal in diameter to the size of | 
the washer to be produced; a bottom die or | 
matrix is fitted at a suitable distance from the 
punch, A ‘pull back” eylinder of smaller | 
area than the main cylinder is formed in the | 
cover of the main cylinder, the pistons of the 
two cylinders being connected by a rod, | 


of the punching cylinder causes the outdoor | 


Pressure being admitted on the larger area 


or punching stroke overcoming the resistance 
of the pull back eylinder, which, having 2 | 


continuous pressure on its annular surface, !does not exceed ten pounds per hour. 


| be greatly in excess of 


there is one or more large air-holes, as is 
very apt to be the case, the air admitted will 
practical require 
ments, and although the smoke may be _ pre 
vented, it will always be at a loss, 

The practice of keeping thin fires and 
spreading the coal thinly requires the highest 
air-holes 


breaking through, and to keep the fire up to 


skill and careful attention, to avoid 


its work all over the furnace, especially if 
the amount burned per square foot of grate 


the | 


tion, and that other than circular washers can | 


unless the furnace is made especially for it, | 
or care is used in the management of the | 


The tendency of this coal to coke causes | 
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the best results there must be suffici: 
heat to ignite all the gases, and sufficient 
to consume them, and the coal must be | 


get 


on in such a manner that the gases and vy 
| tile portions will not distill faster than t! 


can become mixed and heated up to 
point of ignition. 
| To be sure of sufficient heat it is sor 


itimes the practice to build a roof of t 
| brick over the fire, which produces an 
|tense heat in the furnace, and insures su 
| cient heat to ignite all the gases if there 
sufficient air. The supply of air with t] 
method will not be sufficient, as, when fr 
coal is thrown into this highly incandes« 


chamber, the distillation of its gases will 
so rapid that no ordinary supply of air w 
made for 
sufficient supply at the time coal is put in, 


suffice, and if provisions be 


will be greatly in excess after the gases a 
distilled. 

Another loss from this method will be t! 
extra radiation through the furnace wal] 
owing to the intense heat of the fire, a 
also the boiler losing the radiant heat fro: 
the fire, which 
usually credited. 


amounts to more than 
The practice that gives the best results 
known as the coking process, by which th 
coal is coked before it is allowed to burn 
The coking of the takes littl 
time, depending on the heat of the fire, an 
during the coking the gases are distille 
slowly and fairly evenly ;_ the fire itself is « 
coke fire, and, being open, allows sufficient 


coal some 


air to pass through for the combustion of 
the coke, and the distilled gases as well, with 
out danger from air-holes, while the heat is 
constantly maintained. 

The question with this is, what is the best 
arrangement of furnace for coking ? 

The coking plate placed in the mouth of 
the furnace, of which there are several styles, 


is one of the best methods, but requires a 
change of furnace from hard coal, but would 
pay where it was intended to use soft coal for 
any length of time. 

Firing by this method, the coal is thrown 
onto this plate, where it slowly distills, and 
is then pushed back over the fire and more 
put on the plate. <A like this re- 
quires the grates to be shortened, so as to 





furnace 


allow room for a plate wide enough. 
Another method is to coke it on front of the 
This 
method is apt to rattle some of the coal 
through the grates, which, of 


grates and shove it back froni there. 





course, is 


| difficult to separate from the ashes. Still 

janother is to cover over one side of the 
furnace with fresh coal, covering som 

| two square feet of grate. When coked, 


this is broken up with a bar run under the 
fire, and the other side of the furnace covered 
| the same way. 

| The fire, when coal is put on, should not 
| be less than six inches thick, and as the coal 
expands when coking, it will be twelve inches 
thick when broken up. 

Coal shoul not be put on thicker than will 
be well coked when it is time to break it up, 
and it should be put on sufficiently thick to 
prevent its burning to any extent before such 


time. 

While trying this method some will put 
the coal on so heavy that it absorbs all the 
heat of the fire under it, and it is nearly all 
When they break it up the larger 
is still 
again, and makes a bad mess all around and 


put out. 
part green coal, and this cakes over 
the system is condemned as impracticable, 


When one gets the ‘thang of it,” coking 


fires will yield from six to ten per cent. 
economy over any other way, and require 
less skill and watchfulness, and a fire is 
always in first-rate condition. It has also 


the merit of producing very little smoke. 
When using anthracite dust mixed with 
it, the same rule applies. 
It will be 


tennial it 


remembered that at the Cen 
that the Galloway 
soft and a 
special test was allowed them, which showed 


slightly better results. 


was Claimed 


boiler was designed for coal, 
There were a number 
of boilers there, that, had they been tried 
with soft coal properly tired, would have shown 
a greater difference over anthracite than was 
They 


freater 


shown by the Galloway. would do 


this because there is a number of 











he 
h 
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he units in most of the soft coals than 
hard. 
burning the gas coals no ordinary 


furnace will take care of the gas, and some 
special provision must be made. The bar 
for breaking up the fire should be of steel 
1: diameter, and the end simply sharpened 
It should 
hard 


r the manner of a cold chisel. 

no’ be enlarged, as it only makes 

work, 

Vith coking fires the smoke is reduced to 
own color, even when new coal is put on, 
this is as low as any one can run with 

economy, 

[echanical stokers have the merit of keep- 
ine thin, even fires, with little smoke, as the 
the 
evenly spread, and a little practice will regu- 
Jate the air supply. 

Don’t wet the coal. 


oduction of coal is continuous, coal 


i - 
To Determine the Best Form of 
for Gear Patterns. 


Teeth 


By Isaac WHITEHEAD. 


[t generally falls to the lot of the pattern 
iker to decide the best form of teeth suited 
to the different circumstances to which gears 


are subject. For instance, when required to 


work into an old gear, or to construct a 
single pair for a special work. In treating 


this question I will try to illustrate the 


principles involved, and then the general 
practice I have met with in some of the 
leading England this 
country. 

There has been much study and writing to 


shops in and in 


demonstrate the theory of the principles in 
volved, upon which I will not dwell more 
than is necessary to guide the workman in 
The chief princi- 
ple aimed at is to have the points of con 
tact or the direction 
right angle to the path of center at the pitch 
line as possible, and that the line of action 


laying out the best form. 


of the force as near a 


shall be a straight line. 

The general application of these princi- 
the 
the epicycloidal and hypocy- 


ples to the designing of teeth is by 
adoption of 
cloidal curve, formed by rolling a circle out- 
side and inside the pitch circle of the wheel, 


respectively, though any curve might be 
used that could be made to roll upon the 


For 
the curves may be constructed as shown in 
Fig. 1. Let A and B be the axis of two 
vears ; / Hand H D parts of pitch circles in 
Take a circle 7’ 
ing circle, which shall have a marking point 
at C. Now let 
contact at the same linear velocity through 
CS. 


pitch lines conveniently. our purpose 


contact at as a describ 


these three circles roll in 
the ares 
length. In this motion the 
marking point at 0, in describing circle 7, 
will have traced the curves S Rand RO on 
the planes of the lower and pitch 
S Ris the epicycloid 
curve traced by rolling the ircle upon the 
are HT D, while R O hy pocycloid 
formed by its rolling upon the inside of are 
FE. Let us suppose C'S to be the pitch of 
the teeth, and ZS the 
produce the curves R O at CN, 
R below C; alsoat Land. It 
that these curves will act together correctly 
Cand R show 
the curves in contact, and if Bis turned to 
the right it will drive the wheel A 
and in its course the point of contact will 


is the same 


upper 
circles, respectively. 
is the 
then re 


and S 
is evident 


thick ness ; 


as parts of outline of teeth ; 
before it, 


change from C to point of tooth R, and it is 
that the 
of force through (C; 
thus showing the velocity ratios to be con 


also clear the line of contact or 


direction will pass 
stant as required, 

This the 
principle of action, but is only the face of 
tooth on driver B working into the flank 


form of tooth shows whole 


tooth of follower A. In practice it will be 
noted that the longer the face of the tooth 
the greater is the angle of action VC R 


engaging more tecth, and thus adding both 
faces and flanks to the same wheel, thereby 
viving longer contact and shorter faces, 
and also securing less sfiding upon the teeth. 
It is impossible to construct teeth that will 
work 


when there is more than one tooth 


together by ‘a purely rolling contact, 


engaging 
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at one time; and then only at the point C 
can it be said to so act, for it must slide just 
in the ratio that the pitch lines diverge from 
each other on each side of the point C, and 
to the extent of their engagement 
tact. 
How to 


in con- 


Choose the Most Suitable Describing 
Circle. 

The same size circle or curve that is used 
to form the face must also be used to form 
the flank on which it runs. this 
circle in its relation to the pitch circle can be 


the 


The size of 


determined from following considera 
tions : 
In Figs. 2, 8 and 4 are shown the effect of 


three sizes of describing circles used on the 
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made interchangeable, and which are very 
generally used in practice. 
Involute Form of Tooth. 

Another form of tooth very generally used 
for small gears is the involute. It pos- 
sesses all the properties that are necessary 
for correct running gear, as will be seen by 
the construction of Fig. 5. Let A and B be 
the centers of two pitch circles in contact at 
C. Through Cdraw D D at any angle to A 
B, the line 


this angle is about 17 


In general practice 
for reasons which 
Upon D D 
and B F; 


with these as radius, draw the inner circles as 


of centers, 


will be seen as we proceed. 


draw the perpendiculars A # 


action in 
may be formed by unwinding a string from 


edge as it 


SIONS, 


breathe 


smoke, and also in poisonous gases, 






driving, but the involute curve 


each disk, or with a straight edge; rocking 
its face upon the circle. The end of straight 


leaves the circumference will 


describe the required curve. 


Breathing in Smoke. 


On Tuesday last there was an exhibition 


on a piece of land adjoining Victoria Man 


Westminster, of Loeb’s appliances 


which are designed to enable the wearer to 


dense 


The 


and work with comfort. in 


Sage ies si shown. Let us suppose these inner circlesas | appliance consists of a respirator with an 
same size of pitch circle. In Fig. 2 we disks, upon which is wound a thread kept in) india rubber mouthpiece. The respirator is 
have the describing circle 7 larger than the equal tension, and the thread running off the held by two projections, which are grasped 
radius of pitch circle, and which describes disk A upon the disk B, as shown by the between the teeth and a flange, which lies 
the curve R Srunning outside the radius arrows. With a marking point on the) between the teeth and the lips, additional 
line, thus causing the tooth said be weak thread at E, allow the disks to revolve, and. security being provided by an elastic band 
at the base. In Fig. 3 the diameter of t} passing round the head. The air is drawn in 


circle is equal to the radius of the describing 
circle, and the marking point will describe 
a straight line on the diameter of the pitch 


circle. Fig, 4 shows the describing circbe 
smaller, having the effect of forming a 


the radius line, making a much 
stronger tooth than in the two former cases. 
It will be noticed that the first tooth, Fig. 2, 


will have the least angular pressure against 


curve inside 





t 
Fig. 1. r\ 
¥ 
ff 
/ | 
/ han ye 
1 Ss | , 
| f 
\ A j / | 
y J { fp / 
R 
Fig. 2 Fig. 3. Big. 4. 
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\ dense smoke of a 


small 
filters, containing respectively wet sponge, 
cotton wool, wool damped with 
and animal charcoal. These 
filters are very lightly packed, so that there 
is no resistance to the act of inspiration, and 
they are provided with valves which direct 
the air expired from the lungs into the ex- 
ternal The entire apparatus 
weighs less than a pound, and can be used 
When it 
employed in an atmosphere which is deadly 


by the wearer through a series of 


cotton 
glycerine, 


atmosphere. 


without previous practice. is to be 
in its character, as in the choke damp of 
mines, the airis drawn from some place where 
it is pure, through a light india rubber tube. 
The filter is then strapped to the waist of the 
wearer, and the respirator merely contains 
which 
through the pipe and then to expire into the 
A tube up to 100 feet in length 
can be manufactured with facility. Protec- 
tion is afforded to the eyes by a pair of 
with rims, which 
press tightly on the cheek and brow, and ex 

clude all Mechanical wipers 

are added, to enable the glasses to be 


the valves cause the air to be drawn 


atmosphere. 


spectacles india rubber 


smoke, 


cleaned without removal. On Tuesday 
wearing the respirator spent 
half an hourin a building filled with 
pungent char- 
acter, without any difficulty, and after- 
wards the inventor’s representative, with 
the aid of a flexible air pipe, entered a 
dish of burning 
sulphur and remained there some time, 
It was clearly demonstrated that the 
respirator would enable the wearer to 
enter a building filled with smoke and 
discover the exact position of a fire. 
A few buckets of water promptly ap 
plied under such circumstances will do 


a man 


most 


room containing a 


more good than the jet from a steam fire engine 


the journals, with the same are of action, 
for light 
can be used with advantage. 


as in watch 
Fig. 


and therefore work, 
making, 
8 is very often used, even in heavy work, 
when the pinion is small compared to the 
wheel, and then, to strengthen the teeth, it is 
‘ shrouded” or flanged on each side, to cover 
and connect the ends of the teeth, and also 
by placing a small corner fillet at the root of 
the teeth, 
teeth in any Case, as it increases the strength 


which is a good practice upon 


much more than the weight of metal. 


From these considerations it will be seen 


that it is desirable to have as large a describ 
ine circle as the strength of tooth will admit. 
one 6 


For instance, if we have two wheels 


diameter, to work into another 60° diameter, 


then we cannot have over a3" describing 
circle for the flank of the pinion and face of 
the wheel; but in case the pinion is the 
‘driver, then the face of its teeth and the 


flank of the wheel teeth may with advantage 
be formed by a larger describing circle, thus 
Under 


would be re 


decreasing its angular pressure, 


these circumstances wheels 
quired to work in pairs, for if it was desired to 
run a 60" diamater into this 60° wheel, or a 
6 with this 6’, the same describing circle must 
There 


describing circle 


be employed throughout. are some 
large firms that 


small enough to cover the range in 


choose a 


greatest 


demand in their class of work, thus making 


them interchangeable. 


Other systems have been drawn up, based | curve from a point on a string, connecting 


upon these principles, by which wheels are two disks, so as to show the truth of its 





the marking point in its course from FE to C 
will have traced the curve // (, and from C 
to F’ the curve C / that the 
curve traced by the point # upon the paper, 


It will be seen 


revolving with disk A, as it leaves the 
disk in its course to F, will be J/ J, 
while the curve traced upon the paper 


by disk B will be ON, and thus it will be 
seen that the face /7 7has acted upon the 
face ON, 
in the line DD, proving constant velocity 


with the line of contact constant 


ratio. 

It will be noticed that the driving inclina 
tion is on a line with this angle, which is an 
objection against this form for heavy work, 
to which the epicycloidal is not open, in 
which the angle of the driving varies, and 
when on the line of centers is perpendicular 
to that line. 

Yet there are many advantages in the in 


volute form, for, as the line of action was 
drawn at pleasure, so it follows that any 
sizes of wheels may be made to run with 
each other perfectly, the pitch being the 


same, it simply changing the angle of the 


driving contact. 


The clearance of teeth may be brought 


directed at random. On board ship, where 
the result of a is to fill the hold with 
smoke, this respirator would be most useful, 
the 
German navy, where Loeb’s respirators form 
part of the official equipment. Many of the 
fire brigades have also adopted 


fire 


and this fact has been recognized in 


German 
them, They are being introduced into this 
country by the Fire and Mining Appliances 
Syndicate, of 49 Queen Victoria street, E. C. 
me Knginee ring. 
_ 

M. E. 

filter for filtering the oil used in lubricating 


Ducretel, of Paris, has devised a 
gas engines, An unnecessary quantity of oil 
is generally used for this purpose, and it is 
important to save as much of it as possible. 
In the device referred to the heat of the es- 
caping gases is used to raise the temperature 
of the oil, thus facilitating filtration. 


- le = 


the role of 


critic, gravely informs the writer criticised 


A contemporary, assuming 


that the capacity of two steam cylinders, 


each 23°24", is equal to that of one cylin- 


down to a minimum | by bringing the der 8% x44", the revolutions in each case 
centers closer together, and in the course | being 800... Comment would be superfluous, 
of wear the gears will always gear cor ai 

rectly, so long as they engage at all. 

It also has the advantage of being a strong It is expected that not less than 5,000 lo- 


tooth. I have described the forming of the 


»/comotive engineers will participate in cele- 


brating the twenty-fifth anniversary of their 
organization at Detroit, August 17, 
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Weak Railroad Bridges. 


Within the past few days there have been 
accounts in the daily press of the giving 


the most serious accident of the kind being 
the failure of a trestle on the Virginia 
Midland Railroad, on the morning of July 
12, near Orange by 


Courthouse, 


| 


seriously injured. 
There seems to be a regular epidemic of 


this sort of accidents, which has been going | 


on now for a year or two, though they were 


As usual, in the case of which we speak, 
| the ‘*Major Randolph, the 
manager of the road, says the accident was 
caused by the derailment of a coach, which 


report says: 


| knocked down a portion of a trestle, carry- 
|} ing with it the engine and cars,” 

| Well, of course we cannot deny positively 
| that that was the cause of the accident, but 
|the alarming and distressing frequency of 


| such accidents, and the apparent unanimity 
| : 


with which cars seem of late to keep on the 
track all right until they reach a bridge, 
seems, to say the least of it, decidedly 
strange. 

What seems to us much more likely to be 
the truth of the matter is, that there are a 
great many railroad bridges in this country 
which are simply too weak for the loads put 
upon them. 

Much of this weakness is undoubtedly 
due to the infirmities of age ; 
due to 


but some of it 
the fact that the 
weight of trains has been largely increased 
within the past few years, and in most cases 
also the speed is greater than formerly, and 


is relative, and is 


bridges designed and built for the lighter 
traftic and slower speed of former days, even 
though they might have been amply strong 
are soon racked 
by the tremendous 
weights, higher speeds, and greatly increased 
number of trains of the present time. 

But, whatever the cause may be, there is a 


for those conditions, to 


pieces and destroyed 


remedy ; bridges can be made strong enough 


a right to demand that every railroad bridge 
in this country shall be so made; and_ not 
only have they the right to so demand, but it 
is their clear right to enforce that demand. 


When the railroad companies balance 
dollars against human lives, and show 


plainly, as many of them do, that they con- 
sider the former of the greater importance, 
then it becomes necessary for the people to 


One such calamity as this upon the Virginia 
Midland, to say nothing of Chatsworth and 
Ashtabula, ought to be sufficient to secure 
the passage of such laws, and the establish- 
ment of such a system of State inspection of 
bridges, as would entirely remove the possi- 
bility of such wholesale murders. 

that 
province of a journal such as this to show 


Some may say it is more within the 


how bridges may be made absolutely safe, 
to find fault with their failure. But 
| the truth is that bridges do not fail on 
| account of the lack of knowledge as to how 
but 
unsafe ones and allow 
them to deteriorate by age. 


to construct safe ones, because it is 


cheaper to construct 


The whole shameful business is due princi- 
pally to the fact, that railroads are too much 
managed from Wall and that in 
the directors of the roads are 
gambling in its stock and when 


street ; 
many cases 
their inter- 
ests as gamblers require it, they cut down | 
expenses on the roads ; often, in spite of the 
of the officers are 
popularly supposed to be responsible for its 
condition ; and as a result, the public, who 
place their lives in the keeping of the roads 
are sacrificed to the worship of money ; and 
are crushed and burned to death. 

We do not believe that in one-half the 
cases where it is claimed, the real cause of the 


earnest protests who 
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failure of bridges is due to the derailment of 


| engines or cars; but it is possible to provide 


against serious harm to the bridge resulting 
We believe it 
can be done with iron and steel constructions, 


from even such an accident. 


way of no less than three railroad bridges ; | 


which, | 
according to one report, at least ten persons | 


frequent enough before the epidemic began. | 


to stand with absolute safety any loads which | 
may be put upon them, and the public have | 


protect themselves, and they should do it. | 


| made up to three inches diameter. 
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and, if not, then stone arches covered with 


| earth. 


| In nearly every case of failure of a bridge, 
| the cause is to be traced to a desire to save 
|expenses, and the public should demand 
| that the safety of trains should be the first con- 
| sideration, and that economy should be made 
secondary to it. 


| ape — 
A Sensible View of the Case. 


lost their lives, and about forty others were | 


| Mr. Andrew Simonson, of Racine, Wis., 
| is president of a political club, but it is very 
| evident that, notwithstanding this,he is blessed 
| with a good share of common sense, and 
| knows how toexpress his ideas in good En- 
glish, as is clearly shown by the following 
|extracts from a letter written by him to the 
| president of the opposing club in the same 
town. In this letter he says : 





| 

| On my part, in behalf of the Racine Dem- 
| ocratic Club, it is earnestly desired that the 
|rivalry between our organizations may be 
strong, as becomes a lively campaign, but 
that it also, in view of the serious character 
of the issue at stake, be directed in channels 
which will not disturb the social and busi- 
ness relations of members of opposing politi- 
cal organizations, whose friendship should 
suffer no abatement because of conflicting 
political preferences. 


And then he adds: 


I therefore propose to you, as a measure 
best suited to political proselyting, in a city 
so distinguished for the intelligence of its 
voters as Racine, that we do what lies in our 
power to make the coming campaign one of 
appeals to the thought and judgment of our 
people, rather than to their emotions through 
competition of fireworks and smoking 
torches. Torchlight processions do not illu- 
mine the understanding of the man who 
seeks light on the economic questions of the 
hour, and the money they cost might, if 
otherwise expended, be the means of dissem- 
inating much useful knowledge among the 
voters, thereby conferring lasting benetit 
upon them and improving their citizenship. 

If the presidents of all the political clubs 
in the country had similar ideas, and carried 
them out, there would be a much better 
prospect of the campaign resulting in some 
| benefit to offset the harm which it will inev- 
|itably do to business and manufacturing in- 
terests, 





een ae 
In manufacture, a certain locality gets a 
|reputation in some line, and all efforts to 
move this particular trade center are well 
| nigh useless. The skill is there, and skill is 
| not an article of manufacture, nor always an 


article of commerce. One of the best in- 
|stances of this is in connection with the 
|laundry business. Troy, N. Y., has for 


years had an enviable position so far as laun- 
|dry work is concerned, And the result is 
that ‘‘ Troy laundries ” can be found in every 
part of the country. What makes Troy 
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according to the style chosen. The pencij 
lines are then erased, leaving the letters 
plete. This litle book will be appreciaieq 
by draftsmen who wish to use plain letiers 
|(and yet somewhat different from the li 
nary run of letters) for the titles on drawings. 
The book will also be valuable and usefw) 


ia) 


m 


anyone who has had no practice in lette: 
as the easy method given for forming 

letters will enable a person to form the k 

correctly, and with a little practice to d 
quickly. The book is published by E, & 
N. Spon, 12 Cortlandt street, New York, ond 
its price is only 50 cents. 


PagPIONS ano 
(UES GinsiueRS 


Under this head we propose to answer questions st 
us, pertaining to our specialty, correctly, and accor! 
to common-sense methods. 

Every question, to insure any attention, must inva 
ably be accompanied by the writer’s name and addr: 
If so requested, neither name, correct initials nor |: 
tion will be published. 

(868) F. E. C., New York, asks: 1. For 
asmall engine, cylinder 1% inch diameter, 2 i 
stroke,isa regular boiler necessary, or would 
plain cylindrical vessel answer the purpose? 4, 
small boiler containing the fire-box will give y: 
better satisfaction than a plain cylindrical vess: 
2. If the plain cylindrical vessel is used, would a: 
arrangement have to be made at the point of a 
plication of heat? A.—Yes, you will have to mak 
some arrangement for a chamber to contain th: 
fuel. 3. Is the steam led directly from the boiler t 
steam chest’ A.—Yes. 4. Would itinjure the uss 
fulness of a flat pulley, if J grooved the center o 
the face sufficiently to take a sewing machine h« 
A.—Yes. 


(869) D. K., Minneapolis, Minn., writes 
Ihave a pleasure boat on one of our lakes her: 
Her engines are compound condensing, and hamme: 
very bad, also use too muchsteam. The valves had 
7-16 inch inside lead, and none outside. I changed 
the valves to a certain degree, and reduced the 
inner lead to 1-16 inch on the low pressure cylinde! 
but the engine still hammers. but does not use near 
as much steam. Ste is driving a four-foot whe 
of eleven foot pitch, at the rate of about 200 rev: 
lutions, and makes nearly 20 miles an hour. Would 
like your advice as to the stopping of the hammer 
ing. A.—We should give b.th valves about 1-61 
outside lead, and if there is any inside lap, cut it 
out. If we had a drawing of the valve motion we 
would be in a better position to advise you. Th« 
hammering may also be caused by the engine being 
out of alignment. 


(3870) M. H., Buffalo, N. Y., writes 
Will you please inform me how car journal brasses 
are lined with lead in large brass foundries that 
make a business of making lead lined journa 
brasses for railroad cars? Also has Hopkins, or any 
other person that you know, a patent on the process 
of lining brasses with lead, or the use of lead on th: 
brasses ? A.— There are two ways of lining brasse- 
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laundry work what it is, is the skill in this} 


particular branch of work that is centered 
in Troy, and twenty years of effort have not 
been sufficient to produce the same degree of 


skill elsewhere. The nearest approach to 


| competition is found in an appropriation of 


the title. For example, in the account of a 


recent celebration at Fort Worth, Texas, 
local papers make prominent mention of 
the display made by the ‘ Troy Steam 


Laundry.” 

The laundry business is only one—a conve- 
nient—example. 
in other affairs, And it goes to show what 
an important factor skill isin human affairs. 

an eee 

In our issue of July 28, the types made us 
say that the Brown & Sharpe reference disks 
were made in sizes up to eight inches. What 
we wrote was to the effect that they were 
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Literary Notes. 


A SYSTEM OF EASY 
ard Cromwell, Ph. B. 


LETTERING. By J. How- 


The above is the title of a small book in 
which different styles of plain lettering are 
given. The method for forming the letters 
is also indicated, which simply consists of 
dividing any surface on which the letters are 
to be drawn, into squares (or parallelograms 
These 
them serve as 
guides for forming the letters in ink or paint, 


as the case may be) in pencil lines. 


lines and the spaces between 


| complished in the following manner : 


| mechanically or chemically. 
| brasses are generally 


The same rule holds good | 


| pitches. A. 


with lead. First, some times brasses are lined 
with sheet lead; this manner of lining them is 
patented. Second, the lead is cast on to the brass 


and on this process there is no patent. This is ac 
The concave 
surface is first coated with athin coat of tin. To 
do this the brass must be carefully cleaned, and 
care be taken that no grease are left: it 
makes no difference whether the brass be cleaned 
In brass foundnes the 
cleaned by dipping them 
while warm in muriatic acid, after this the surface 
is tinned. The object of the tinning is to make the 
lead stick. After the brasses are tinned they are 
placed neara mandrel of the required size; the 


spots 


| space between the mandrel and the surface which 


is to be lined with lead, must be equal to the re 
quired thickness of the lead: the lead is then poured 
between the mandrel and the brass. 


(871) J. 8., , writes: I would like 
a correct rule for figuring the pitch diameter of 
gears; I have a rule, but it gives only three different 
A rule which can be applied to only 
three pitches is, of course, no rule at all, and we 
cannot imagine how such arule could be formulated 
If you want to figure the pitch diameter from the 
diametral pitch, the rule is 
D= N 
P 
where PD = the pitch diameter, V = the number of 
teeth in the wheel, and P = the pitch. Example 
Required tre diameter of a gear having 45 teeth, & 
pitch. 45 + 8 = 55¢ inches, the pitch diameter of the 


wheel. If circular pitch is used the rule is 
D = PN 
8.1416, 


Example : Required the diameter of a gear having 
45 teeth 34 inch pitch. 45 « 34 = 33.75 + 3.1416 = 
1¢.743 inches. If the chordal pitch is used the rule is 


P 
189° 
( V )sine 
Example: Required the pitch diameter of a gear 


having 45 teeth 3% inch pitch. 10° 45 = 4°, the 
sine of which is .069% and 34 + .0698 = 10. 745 inches 
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372) J. H. E., Woburn, ey, writes : 


I have had to put in some gas burners for heating 


prands, and do not get heat enough. There 
are three brands on three floors, one on each 
floor, and air is supplied by a blower situated 


on middle floor. Blower pipe three inches, re- 
duced to one inch at burner. Gas through from 
six to twelve feet of 34 inch pipe reduced to 4% inch 
at burner. Now,1, what should be the proportion 
of gas and air opening? A.—The proportions of 
gas and air admitted should be regulated by the 
use of cocks in the supply pipes. Adjust cocks 
to give best results. 2. Should air be introduced 
in the center of, or around the outside of gas? 
A. We believe that, if you will follow the princi- 
ples of the ** Bunsen burner *’ you will obtain satis- 
factory results. This burner simply consists of a 
small tube placed inside of another larger tube, the 
latter extending some distance above the smaller 
on The purpose of tke small tube is to convey 
the gas into the large tube ; the purpose of the large 
tube is to form a chamber in which the gas and air 
are mixed. The air is admitted into the large tube 
through small holes drilled in the tube a little below 
the opening or top of the small tube, so as to cause 
the escaping gas from the small tube to produce 
what is called an induced current of air in the iarge 
tube, in which the air is mixed with the gas, and 
the mixture burned atthe end of the large tube. 
The flame from such a burner gives hardly any 
light, but the heat is intense. 3. Should both tubes 


be the same height asin Fig. 1% A.—No. 4. Should 
both discharge into the air orinto a sort of cham- 
ber, and there mix and discharge from one opening, 
as in Fig. 2? A.—Both should discharge into a 
chamber, as in the Bunsen burner. 








Business SeeciaLs 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 

















See Grant’s Gear advt. on back page. 
Link-Belting. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link Belt Machinery Co., Chicago and N. Y. 
See our new designed engine lathes in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 
See our new designed drill presses in Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 
See our new designed shapers in Cincinnati Cen- 
tennial Exposition, Lodge, Davis & Co. 


See our new designed brass working tools in Cincin- 
nati Centennial Exposition, Lodge, Davis & Co. 


2,000 feet of space in Cincinnati Centennial Expo- 
s.tion, Lodge, Davis & Co. 
See special ads. pages 15 and 16, Lodge, Davis & Co. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Lamb Knitting Machine Co., Chicopee, Falls Mass. 


Machine work and pattern © eed Anderson 
Machine Works, Peekskill, N. 


The Improved Justice ~ shall Williams, White 
& Co., Moline, 111., manufacturers. 


T ae Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the 
Sewing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st., New York Improved 
Hydraulic Jacks and Roller Tube Expanders. 


-attern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


“Swift” Sight-feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
‘‘Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
Drawings, mach. patterns and models. Inventors’ 
ideas perfected. Valentine,15 Alling st , Newark,N.J. 


_‘* How to nS Boilers Clean.’’ A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N. Y. 


Selden ~~ for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Brown & Sharpe Mfg. Co.. have a line of ma- 
chinery with 8S. A. Smith, 23 S.Canal st., Chicago, Tl. 
-atents—Whittlesey & Wright, 705 8th st., N. W., 
Washington, D.C. Send for pamphlet and references. 
Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il. 
For the latest improved Diamond Prospecting 


American 


Drill, address the M. C. Bullock Mfg. Co. 138 
Jackson st., Chicago, Il. 
Engine lathes, hand lathes, fine tools, files and 


supplies for macbinists and other metal workers 
Frasse & Co., 92 Park Row. N. 


AMERICAN MACHINIST 


Contract work of all kinds executed promptly and 
onreasonableterms. Parties wisbing gray iron cast- 


sponding with Rawson Mfg. Co., Hornellsville, N. Y. 


and construction of fixed so 312 pages, with 
96 plates. 4to. nA ae $10.00. . & F. N. Spon, 12] 
Cortlandt st., 


For the neta or 

Patented articles in line of machine work ; 
Specialties in fine gd machinery ; 

Accurate cam cuttin 

Address Wardwell S ate Co., Woonsocket, R I. 


‘* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 


lations from the diagram; also the principles of 
economy in operatingsteam engines, and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York 

‘Binders’ for the AMERICAN MACHINIST. 
styles—the ‘‘Common Sense,” 
us. and mailed to any address at $1.00 each, and the 
‘“*New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’e Co., 96 Fulton st., New York. 

The series of articles by J. G. A. Meyer, on *‘ Prac- 
tical Drawing.”’ now running in the AMERICAN Ma- 
CHINIST. should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including June 30, 1888 issue, 53 arti- 
cles have been so far published. Copies containing 
these articles, sent by mail to any part of this coun- 
try or Canada, at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 

** Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
in the AMERTCAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 68 articles 
have thus far appeared up to and including the 
July 7, 1888 issue. Copies containing these artic _ 
sent by m mail to any part of the U. 8S. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Oo.. 
96 Fulton st., New York 
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Matthew Rice will build a bobbin mill at Augusta, 
Ga. 

J. C. Long will build a planing mill at 
Ala. 

The Trenton (Tenn.) Cotton 
ginnery. 

R. J. Ho 
burg, Ky. 


Anniston, 


Mills will build a 


yard will build a planing mill at Pryors- 
Alexander Trexler will build a saw mill at Rock- 
ville, N. C. 

A company has been chartered to build a woolen 
mill at Jackson, Tenn. 

Lewis Jones is interested in building a rolling 
mill at Bessemer, Ala. 

J. A. Barrett is interested in building a flour mill 
at New Middleton, Tenn. 

The Pennsylvania R. R. 
their shops at Altoona, Pa. 


Company will increase 


The Lynchburg (Va.) Cotton Mill and Improve- 
ment Company will build a mill. 

A fire in the Tudor Iron Works, 
Ill., resulted in serious damage. 


East St. Louis, 

The jewelry manufacturers of Attleboro, Mass., 
have all begun operations again. 

S. King’s sash, door and blind factory, Lexing- 

ton, Ky., was destroyed by fire recently. 

A saw mill and stave factory is to be built at 
Demopolis, Ala. L. M. Foulk is interested. 

There is talk that the Southern 
pany will build shops at Washburne, Texas. 

Ground has been broken for the new 
of the Fitchburg railroad, at East Fitchburg, Mass. 

The carpenter shop and machine shop of Warren 
Light, at Danbury, Conn., were recently destroyed 
by fire. 

It is calculated that the 


per cent. 


changing the location of their shops from Oakland, 
to Sanford, Fla. 

The Montgomery (Ala.) Electrical Street Railway 
Company has decided to rebuild its plant, recently 
destroyed by fire. 





Most sensitive and durable Damper Regulator 
made; works within one pound: send for circular. 
. Kieley, 11 West 13th st., New York. 


Patent Attorney. R.G. DuBois, 916 F. st., Wash- 
ngton, D. ©. Service at reasonable rates. Send | 


for pamphlet containing list of references. 


Split pulleys at low prices, and of same strength | 


and appearance as Whole Pulleys, Yocum & Son’s 
Shafting Works, Drinker st., P niladelp hia, Pa. 


Machinists’ supplies, brass goods, m’t’rs supplies, 
polishing materials, all kinds wire, metals, etc., in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


Fine tools and supplies for machinists and other 
metalworkers. Get our grits before purchasing else- 
where. Montgomery & Co., 105 Fultonst., N. Y. City. 

The Holly Manufac turing C owpany, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 

Upright drills, improved, sizes 21”, -". 
32'’, 36” swing; finely made and great 
write for cuts and prices. 
cester, Mass. 


25", 28", , 


capacity ; 
Currier & Snyder, Wor- 


W. H. Hoffman, consulting» engineer, 108 Liberty | 


8t., room 3, N. Y. 

brane hes ; 

of power by steam, water, air and electricity. 
Parties requiring milling machine or screw 


Mechanical engineering in all its 


ma 


chine work furnished, in large or small quantities, 
2. Garvin & 
New York City. 


please write to the manufacturers, E. E. 
Co,, 1389, 141, 143 Centre st., 


‘working drawings for the transmission | 


ings in large quantities can make money by corre- | 


A practical treatise on the steam engine, by Arthur | 
Rigg, essays on the principles involved in design | 


using the indicator. and making all required calcu- | 


as heretofore sold by | 


Railroad Com- 


-ar shops 


increase in manufacture 
in Denver, Col., during the past year amounts to: ‘| value, not only primarily, but in 


| 
| A lamp exploded in the repair shops of the New 
| London Northern railroad at East New London, 
| Conn., early the other morning, and the fire that 
| resulted caused a loss of $50,000. 
| The Shultz Belting Company, St. Louis, Mo., have 
had a large increase in business during the past six 
|months. They are at present engaged on belts for 
| some of the most important mills in the country 
| Parties from St. Paul, Minn., have bought a site 
| 311 x 156 feet, in New Orleans, to build a large rice 
mill, and, it is said, will invest several hundred 
| thousand dollars. 


The Famous Mfg. Company, Quincy, Ill., whose 
works were recently destroyed by fire, have obtained 
temporary quarters, and are filling orders for 
baling presses and haying machinery, as usual. 


Currier & Snyder, Worcester, Mass., send us a 
folded circular, finely illustrated, of the 
| upright drills made by them. Folded with the cir 
| cular is aleaf containing a list of users of these 
| drills. 


| 


| large 


| The Benjamin Machine Company, of Chicago, 
| Tll., has been incorporated, capital, $50.CC0. for 
the manufacture of wood working and other kinds 
of machinery ; incorporators, R. B. Sample. H. M. 
Graham and R. W. Morrison. 

There is talk of water-works at Fort Valley, Ga: 
Anita, Iowa; Miles City, Mont.; Mt. Clemens, Mich.; 
Fairport, N. Y.; Caribou, Maine; Hinesville, Ga.; 
Eustis, Fla.; Gladwin, Mich.; Elmira, N. Y.; Nevada, 
Mo.; Hughsville, 


Frederick Sedgwick, of Cleveland, Ohio, is the 
inventor of a process for tempering springs by 
electricity. The process relates to tempering such 
as watch springs. We understand that a perma- 
nent plant has been equipped at Oak Park, Ill. 

The new car shops of the New York and New 
England Railroad, at East Hartford, Conn., are | 
nearly ready to be occupied. The plant includes 30 | 
acres of land. There is talk of removing the gen 
eral repair shops of the road to East Hartford. 


The Sprague Electric Railway avd Motor Com- 
pany, of New York, has received an order from the 
U.S. Government for motors for use in the service, 
and an installation is to be made at once on board 
the U. S. steel cruiser * Chicago,” of motors to be 
used. 

Ryan & McDonald, Waterloo, N. Y., have filled an 
order for construction cars from Guayaquil, on the 
west coast of South America. They are to be used 
in railroad grading in Equador. This is said to be 
the first shipment of American construction 
into that part of the world. 


cars 


Parties who have bonded the Carratunk Falls wa- 
ter-power at Solon, Maine, have made a proposition 
to the town that if the town will contribute to the 
building of a railway bridge for the benefit of the 
Somerset road, an extensive pulp mill will be 
erected there at an early day. 


The Stanley tack factory, Belleville, Il., resumed 
operations July 1, in theirnew building. New and 


improved machinery has been added to the plant, 
and the factory may be said to be fully equipped 
with every facility required in the manufacture of 
a complete line of tacks and fine nails. 


Maine, 


shoes, 


A company has been formed in Gardiner, 
to manufacture flexible machine-turned 
“Enough stock has already been taken to make a 
certainty of the project,’ says the 7/iome Journal. 
They willlease the furniture shop of G. W. Colburn 
fora term of years, and fit it up for the manufactory. 


The Bangor, Me., Edge Tool Company have com- 
pleted a pair of double engines of 
power for a steamer built at Costigan, by Samuel 
Low & Son, to be used in towing logs on the Penob- 
scot river. These engines have developed large 
power for propelling the steamer twelve miles an 
hour. 

The Portland, Maine, Smelting and 
Works is a new works, working under 
granted to Professor Bartlett. In these works ores 
are treated with a view to ascertaining their full 
relation to by 
Machinery is being made at the works 


about 60 horse- 


Reduction 
patents 





| products. 


The Orange Belt Railroad Company contemplate | for various mines in the country. 


| 

For quickness in raising money for business enter- 

| prises Hutchinson, Kansas, seems to outrank some 

| of the | They called a meeting out there 
for such a purpose, and, after the hall was filled, 


| 
| locked the door. A local paper telis that work then 


arge cities. 


began, and in a one hour and fifteen minutes the 


The Boston Duck Company, Bondsville, Mass., 

will build a new boiler house, and will put in | S¥™ of $224,000 was subscribed. 

| several new boilers. The largest saw mill pliant in the South is now 
E. 8. Newton & Co., East Saginaw, Mich., have being erected at Brewton, Ala. The engine and 


issued acircular of their key way cutter. 
| chines are built in five sizes. 
that Fairbanks, Morse 


We learn & Co., 


| automatic engine, which they manufacture. 
The machinery of Charles Draper 
jersey factory, Springfieid, Mass., 
| by Samuel Fitch & Sons, of Rockville, 
| will be moved to Rockville at once. 
Williams, White & Co., Moline, Ill., 
illustrated catalogue. 
| for forging, shaping, welding, shearing, and punch 
ing iron for nearly all purposes. 
Laflin & Rand, 


& Son’s plust 


Conn., 


Two buildings occupied by 
| facturers of powder, at Cresson, Pa., 
cently with terrible force, killing two men ane 
fatally injuring a third. 
| The city of Austin, 

electric light, 


Texas, is now 


the authorities having 


granted th 


requisite franchise to the elec.ric light company in| elevators and sprinklers, in 


| opposition to the gas company. 


These ma- 
Chicago, 


lll., are specially busy on orders for the Williams | 


has been bought 
and 


send us a new 
They manufacture macbines 


manu- 
exploded re- 


lighted by 


much of the mill machinery is in position. The 
capacity of the mill will be 200,000 feet of lumber 
per day. At will give employment to over 250 men. 
This large mill is the property of the Peters Lumber 
Company, of Manitee, Mich., and is situated on the 
line of the Louisville railroad. It will go into 
1) operation August 1. 
Franklin Van Winkle, M. E., Consulting Engineer, 
| 91 Liberty street, New York, 
arranged for hanging. On one side of this card isa 
cut and brief description of the Van Winkle power 
meter, or rotary transmitting dynamometer ; onthe 
-| other side isa table showing compound discounts 
reduced to simple nets and discounts. This table 
would, we should think, be found very convenient 
in any business office. 


has issued a neat card 


| 
| A special town meeting at Waldoboro, Maine, 
| unanimously accepted the proposition of Henry & 
Daniels, shoe manufacturers of Boston, to erecta 
and provide it with shafting, pulleys, 
consideration of 
that town 


e | building 


| removal of their eastern business to 


the 





was appropriated for 
evening houses were 
and 


thousand dollars 

the purpose, and Thursday 
illuminated, bells rung, 50 
parade made, in celebration of the event. 


Twenty 


guns fired a street 


boot and 


and before 


A fire at Avon, Mass., destroyed the 
shoe factory of G. F. & L. G. Littlefield, 
it was under control it had made a clean sweep of 
all before it, and la‘d the entire 
portion of the village in ruins. The 
field’s factory insurance $30,000. Two 
hundred and fifty bands were thrown out of em 
ployment. The firm had been doing a large busie 
Among the were 
burned is Charles Smith’s tannery ; 


business 
on Little- 


almost 
loss 


is $60,000, 


which 
$3,000. 


ness. ovher buildings 


loss, 


The La Belle Nail Factory and Plate Mill at Wheel 


ing, W. Va., is shut down to make changes and im 
provements. The present plate mill will be re 
moved, and in its place a large three-high plate 


mill will be erected. 
any width up to three feet can be rolled 
used equally well to run plate from o'd steel rails or 
steel slabs. Twenty-six small nail machines will be 
din the tack factory now being built Pickled 
and the nails made 


With this new milla nail plate 
It can be 


plac 
plate will be used exclusively, 


will be either polished or blued, as the trade desire. 


Massachusetts parties have purchased the Spofford 


water power at Bucksport, Maine, and have com 
menced the erection of a mill on Main street, in 
the village. The mill isto be 70x 28 feet, and is being 


erected under the charge of W. R. Close, an experi- 
enced millwright. box-boards and 
heading will the mili is ex 
pected to be in operation during the fall 
of watersupply is Great Pond, and the parchase in 
cludes eight falls, six of them within a distance of 
The power from the several falls is all to 
be concentrated at the lower privilege by the use of 
wire cables. 


Staves, shingles, 
be manufactured, and 
The source 


125 rods. 


The Tennessee Coal, Iron and Railway Company 


have in blast three stacks at South Pittsburgh, one 
|} at Cowan, Tenn., two at Birmingham, Ala., and two 
at Ensley City, Ala. By the 31tst of next January 
it is expeeted to have two more going at Ensley 
City, making ten in all. Then the total output of 
the company’s plants will be about 8,000 tons a week, 
or in round figures say, 100,000 tons a year, more coke 
iron than the whole South had capacity to make 
five years ago. The company’s two new stacks at 


Ensley City are making about 300 tons of good iron 
daily. Work on the two that 
being pushed, with the expectation that they will be 
ready for the blast, one in October next, the other 
in January, ‘82.— 7'radesmen, 


are incomplete is 


C. A. Peavey and J. H. who comprise the 
Bangor [Maine] Edge Tool Company, are both prac 
tical machinists. Sixteen years they com 
menced in asmall way the manufacture of edge 
tools at Morse’s Mills, this city. Later 
moved to Washington street and about 
since established themselves in their present com 
modious quarters on Exchange street. From small 
proportions their business has steadily expanded, 
until they now manufacture yearly from 12,000 to 
15,000 cant dogs and from 6.000 to 7,060 
large amount of 


Peavey, 


ago 


they re 
ten years 


axes, be- 
sides doing a general machine 
work. Where originally the work was done almost 
entirely by the two members of the firm they now 
keep busy from twenty-five to thirty hands in 
winter and from fifteen to in summer. 
Industrial Journal. 


eighteen 


According to the New York 7imes, manufacturers 
and dealers in cotton bagging have formed 
bination for the controlling the market 
and putting up prices. Although the association is 
not exactly in the nature of a trust, it will in all 
probability have much the same effect that the 
sugar combine has am: There are in 
the United States about thirteen large establish- 
ments where bagging is made for supplying planters 
and packers with covering for bale cotton. At the 
the New England and Brooklyn manu- 
ufacturers in this city it was stated that manufac- 
and refusing to sell large 
amounts of bagging till they can regulate the prices 
to suit themselves. The attitude of the 
has caused a great deal of uneasiness among cotton 
men in the South, and the trying 
method to arrest the advances in 
and break up the corner in the market. 
who wishto putin asupply against the approaching 
bnsiness season may be compelled to wait till late 
in August before they can get their order filled. 


acom 


purpose of 


ng refiners, 


offices of 


turers dealers were 


combine 


latter ‘are to de 


vise some prices 


Consumers 


The Davis Carbon 
Mo.. have 
built from designs and specifications furnished by 
President Davis, with a increasing their 
output, exclusive of minor specialties, from 20,000 
carbon points a day to 35,000, It is interesting to 


Manufacturing Company, St. 


Louis, ordered two more presses, to be 


view of 


note in this connection that this interprise is strictly 
co-operative, top to bottom.” Its conceiver 
and leading spirit, Mr. J. H says there is not 
aman in the employ of the company in any capacity 
that isn’t a stockholder, what could be 
further learned, it appears that the utmost harmony 
among all concerned. Mr. 
Davis is modestly hopeful of the success*of his ven 
ture, which, he thinks, what may, 
the correct principle of creating a perfect union of 
interest between employer and employed. Aside 
from being an original thinker on and 
industrial questions, Mr. Davis stands well as an in- 
ventor and practical manager of machinery, all 
though he has never taken the ask for 
letters patent. Indeed, for 
making every employe a stockholder is to preserve 
for his 
processes of manufacture, of more or 


from ** 
Davis, 


and from 


and good will prevails 


come embodies 


economic 


trouble to 


one of his reasons 


company’s exclusive use the secrets of 


* less value, 


Age or Steed 
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Machinists’ Supplies and Iron. 

New York, July 19, 1888. 
-We quote Standard Lehigh 
and North River brands, $17.50 to $18.50 for No. 1 X 
Foundry, $16.50 to $17.50 for No. 2, and $15 to $16 
for Grey Forge. Outside brands are offered at 50 
to 75 cents less than these prices. 


als 

hy 
“ Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 


be sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue. 


Iron—American Pig- 





al, 
~t- 


ii 


Wanted—Men to examine 8S. 8. planes; Pp ii. 

Wanted—Position by a foreman pattern maker; 
best reference. Box 6, Am. MACHINIST. 

A mech’l draftsman, graduate from a polytechnic 
school, wants position. Address W.K.,AM.MACHINIST. 

Situation wanted by first-class machinist and 
tool maker; one who understands taking charge of 
help. Address Box 4, AMERICAN MACHINIST. 

Experienced mech’! draftsman (shop tools, special 
machinery,) is open to engagement from Sept. Ist 
next; best of ref. Address Box 1, Am. MACHINIST. 

Wanted—By a thoroughly competent machinist, 
a position as foreman; understands laying out work 
and the handling of men to best advantage. 
Address Push, AMERICAN MACHINIST. 

Wanted—Situation as foreman blacksmith, by a 
man of long experience on engine work ; would 

take shop by contract; held similar situation 12 
years ; good references. Box 5, AM. MACHINIST. 

Wanted—A practical foundry foreman, by a car 
manufacturing company ; to satisfactory man fair 
wages and steady employ ment will be assured. Ad- 
dress, giving references and stating experience and 
salary desired, M. D., AM. MACHINIST. 

Lad of 19, can read drawings, and having a 
thorough knowledge of universal milling machines, 
also of planers, latnes and drills, desires work in a 
first-class machine shop ; best of references. Ad- 
dress Intelligence, AMERICAN MACHINIST. 

Wanted—Situation to represent mfrs. in New 
York, by a gentleman with long experience in machi- 
nery, engines, and supplies, and would travel part 
of the time ; can give best of references as to ability, 
integrity, etc. Address A. L. B., AM. MACHINIST. 


Wanted—A thoroughly competent salesman well 
posted on iron-working and wood-working ma 
chinery, steam engines and boilers, steam pumps, 
ete.; good salary and permanent position for right 
man. Address John R. Wilberton, P. O. Box 16 
Portland, Oregon. 

Wanted—For good permanent position, a good 
man thoroughly experienced in the different branch 
es of fine machine work and tool making; one 
having knowledge of drafting preferred. Address, 
stating age, etc., Charles Hutchinson, Detroit Elec- 
trical Works, Detroit, Mich. 

Live man wants New England agency for first- 
class manufacturing company: commercial ex- 
perience ; fair bookkeeper ; understands accounts 
and correspondence; can make contracts; sold 
goods 12 years ; can attend to all matters of a branch 
house : understands machinery and its details ; has 
worked as draftsman and machinist; can fill posi 
tion worth $2,500 a year. B. M. E. _ AM. MACHINIST. 


see 





1; MISCELLANEOUS WANTS. + 

Advertisements will be inserted under this head at 
35 cents per line, each insertion. 

( ‘rescent stee 1 tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland,O. 

Wanted—Special machinery to build ; correspond- 
ence solicited. F. “fj Biatricks, New Haven, Conn. 

D. J. Kelsey, M. E., designs machinery and iron 
structures; pat.drawings. 31 Ins.Bld., New Haven,Ct. 

Light and fine machinery to order; Foot Lathe 

Catalogue for stamp. E. O, Chase, New mark, N. J. 

Wanted - Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST. 

Vorrespondence solicited with parties having ma- 
chine or foundry armen to build. Honesdale 
iron Works. Honesdale, Pa. 

I will visit and give instruction in tempering taps, 
reamers, milling cutters, dies, gauges, etc., ete.; cor- 
respondence solicited. C. B. H., Box 513, Oil City, Pa 

Wanted—To buy second-hand lathes, planers and 
sbapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert streets, 
Cincinnati, Ohio. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale-—My patent flue cleaner, or would like 
to get it man’t’d on royalty ; see cut in this paper, 
June 9, 1838. For furtner information address E, D. 
Weston, Jackson, Mich. 

For sale or manufacture on royalty, flue welder; 
welds in fire any s1ze or length ; can be manufactured 
cheap; illustrated in Locomotive Engine r for July. 
Address John N. Buchanan, Batavia, N. Y. 

Wanted —Slide lathe 16” or 18” swing and 4’ to 5’bed; 
Brass Monitor Lathe,medium size; Shaping Machine 
12’ stroke, improved style; Small Drilling Machine 
for post. Address ‘* Compressor,” AM. MACHINIST 

August C.C hristensen, M. Am. S.M. E., 24 State 
st. (Battery), N. Y.;463 Henry st., Brooklyn. Working 
drawings and superintending the building of ma 
chinery; steam, pumping and gas engines indicated. 

E. W. Naylor, 149 B’way, N. Y., consulting eng’r 
Designs for iron & steel work, mch’y, hyd. presses, 
cranes, etc.; R’y traffic & freight plant, warehouse 
& dock cranes & hoists; 20 y’rs’ exp. best Eng, firms, 

For Sale—Machine shop, foundry and forges, to 
settle an estate ; business established 40 years and 
never shut down for want of business ; running at 
present 16 men entirely on job work, which can be 
doubled in one year by practical party; price 
reasonable and terms easy. Address F, R. Page, 
Olean, N.Y 
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BRADLEY'S vreice 


UPRICHT 
CUSHIONED 


HELVE 
> HAMMER 


Combines all the 
best elements es- 

P sential in a first- 

class Hammer. 

r Has more good 
points, does 
more and 
better work 
and _ costs 
less for re- 
pairs thaa 


any other Hammer inthe World. 


Bradley's HEATING FORGES 


Established With a manufac- 
turing experience 
of over half 
acentury, we 
recommend 
these machines 

to be the best, 
simplest, most 
durable and 
combining all 








B Pat. Aug. 30, 1887 } the essential 
For hard coal or coke. 


Indispensable in all elements. 


shops to keep Bradley’s Cushioned Hammers and 
men fully employed: and reduces cost of production. 


BRADLEY & CO., Syracuse, N.Y. 





7 andLABOR saved by using 
thissolid, strong, durable. 
firm-hold quick. working 

Lever (Not Serew) 


TOWER & LYON, 


95 Chambers Street, New York 
Successors to MELVIN STEPHENS. 


lron Foundry of T. Shriver & Go.,} 


333 E. 66th St., ¢ N. Y. City. 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


[UNIVERSAL RADIAL 
RADIAL DRILLING MACHINES 


= THREE DESIGNS. SIX SIZES 
_EMBODY ALL DESIRABLE FEATURES 


PRICES$450 °S& UPWARD 
vv UNIVERSAL RADIAL DRILL Co 


5 NCINN U.S 


THE HUSSEY RE-HEATER 


RE-HEATS EXHAUST STEAM. 





= a 





Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, 


4 8. Haron, President, 15 Cortlandt St, N, Y. 


8. D. BREWER, Gen’l Manager. 





Von swen ta 
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PUMPING 


MACHINERY 





93 Liberty St, | 113 Federal St, 
NEW yoRr. | BOSTON. 


& | acess CATALOGUE. 


Bvery 
Class 


of Work | Kllust Ra ok. | 
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THE DEANE STEAM PUMP C0, 


HOLYOKE, MASS., 

New York, Boston, Chicago, Philade]))jja, 
St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


S$ END 


SECOND-HAND LATHES 


14 in. x 6 ft., Blaisdel. 14in. x 6 ft., Star Tool Co. 

16 ‘© x6‘* Ames Manufacturing Co. 16 “© x10‘ Bridgeport. 

is “ x38 ** Star Tool Co. 22 ** x 8‘ Star Tool Co. 
1 Davis Key Seater, new, with full set Cutters, 8 to 1 in. 


THERE HENDEY MACHINE Co. 
TORRINGTON, CONN. 


BEST GAST ey 


For MACHINISTS’ TOOLS and DIES DOING CONTINUOUS HARD WORK. 
MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
CHICAGO, ILLS. PITTSBURGH, PA. NEW YORK, N. 


FOR CATALOG! 


FOR SALE. 











Dr'll Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, 0. = 


OUR SPECIALTIES, 8, 12, 14 and {8 inch Lathes. 
South roth St., 


GUILD & GARRISON, 223352: 


Builders of Steam Pumps, Vacuum Pumps, Vacuum 
Apparatus, Filter-press Pumps, Air Compressors, etc. 


FITCHBURG MACHINE WORKS, 
Metal-Working Machinery. 


NOS. 18 to 21 MAIN STREET 
FITCHBURG, MASS. 


SEND FOR CATALOGUE E. 


BALL AUTOMATIC CUT-OFF ENGINES. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited feet 
required, Economy of Fuel, Perfection of Re gulation. 


CHARLES R_ VINCENT & CO.,, 


NEW YORK SELLING OFFICE 
CORTLANDT STREET. 


L McMAHON & COMPANY, 


A MANUFACTURERS OF 


of all our 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


TANIT FOR SAW MILLS, 


FOUNDRIES AND 
EMERY WHEELS and MACHINE SHOPS 
CRINDING MACHINES 


For Circulars address 
THE TANITZ COMPANY, STROUDSBURG, MONROE CO., PA, 


Or Hh, ROGERS, 10 John t., XY, 
THE CAPITOL TOOL CO., 


Hartford, Conn. P. O. Box 729. 
MAKERS OF 
SEYMOUR’S PATENT 


Lathe and Planer, 








Kent Ave. and 











in Spat 





“Star” 
Foot Lathe 
Swings 
9x25 in. 


Screw Cut- 
ting Auto- 

matic Cross 
Feed, etc. 











Scroll Saws, 
Circular 
Saws, Lathes 
Mortisers. 


Catalogue 
‘ree 











Machinists’ Tools, 


AND 


Patent Friction Pulleys. 
Water St., Cone Ledge, 
WORCESTER, 





MASS. 





Dodge Independence 


W oud Split Pulleys 


- Lighter than Iron. 
eee Greater traction than fron 


ach pulley to b 





Bushing system allows 
fitted to 22 sizes of shafts. 


COOKE & CO., Sales Agents, 


22 Cortlandt St., New York. 
Shafting, Boilers, Ete. 


Write for prices, mentioning this paper. 


BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
& RAILWAY SHOPS 


Without exception the 
best and cheapest 
Tool Made, 


No forged or finished cutters. Will give perfect satisfaction, 
Ask your dealers, or send $2.45 and receive one with 4 cutters 
by return mail. 


Hangers, Engines, 








MACHINE 
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a SOLE am 


yh eta FILE CO. Soon os 
mes ul Rats 


Having the Increment Cut. 

The illustrations herewith presented exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in use being rudely devised and troublesome, and we 
believe, for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 








FILE BRUSH. 


Manufactory and Office, 


PROVIDENCE, R.I., U.S.A. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 


PRICE wan bi 










—E 





Pij 


mpteam 


00 | S12. 00 $15.00 


i pt. | $ pt. | 4 pt. 


NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 


Capacity . 

















24 and 26 West Street, Cleveland, 0. 
101 Chambers Strect, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 








Jal3 VOLKER & FELTHOUSEN MFG. CO sie 
MANUFACTURERS OF Factory 

DUPLEX STEAM PUMPS. Prices 

YIVIDGHANI Line, BURA N Fy by 


A. Aller, New York; Walworth Construction ond Supply Co., Boston; 
Henry |. Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati Shaw, 
Kendall & Co., Toledo ; The a Westhanaien Co., Cleveland; 
Goulds & Austin, Chicago ; Kennedy & Pierce Machinery Co., 
Denver, eg Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, } ; Jas. Jenks, Detroit, Wickes Bros., East Saginaw: 
Rundle, Leite it Grand Rapids; E. F. Osborne & Cos. St. Paul, Minn.; 
Rundle, Spence & Co, lwaukee; Joshua Hendy Machine Works, 
San Francisco; Flynn & Emrich, Baltimore; For bes, L iddell & Co., 
Montgomery, Ala ; Bailey & Lebby, C oer leston, S.C.: Pond Engineer- 

ng Co., St: Louis and Kansas City ; O. B, Goodwin, Norfolk, Va.; 
Columbius Supp hy Co., Columbus, O.; Pa s. Leeds & Co., Minneapolis; 


Reol’s Tov Blast Relary Blom, /7 ARS MEE. GO. 


FOR 
rouneaies, SMITH SHOPS, PNEUMATIC 
UBES, VENTILATION, ETC. 


te & 


SLOW oa woaresys. tal 
PERFE CTLY BALAN 
Best 


Mechanical oueckon, 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


SS, TOWNSEND, Gen, Aet. ) 2 Cortlandt St, 
(UKE & C0., Selling Agts, § NEW yvorK, 


In Writing, Please Mention This Paper. 


COATES’ PATENT LATHE ATTACHMENT FOR 
TURNING CROSS-HEAD PINS. 


This machine is new and 
has been thoroughly tested. 

Actual tests show a saving 
of over $10.00 per day over old 
methods. 

Can attach machine to or 





MANUFACTURERS OF 


34 

Beach 
Street, 
Boston, 
Mass. 
The Park Injector, 


EJECTORS anp JET APPARATUS. 


CURTIS BSTURE STEAM TRAP 


For returning steam, 
condensed under pres- 
sure, par elses gate i in- 
to the boiler, under 
high or low pressure. 


Manufactured by 


CURTIS REGULATOR CO. 


Boston, Mass. 





FEED TO BOILER 


OVERFLOW 














General Agencies: 
109 Liberty St., N. ¥. 
66 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, Ill. 
210 8, 3dSt., Minneapolis, Minn. 


remove it from any ordinary 
_ engine lathe in five minutes. 
= An ordinary shop, in build 
ing engines, will save price of 
machine in 3 months’ time. 
An ordinary apprentice can 





operate machine perfectly ny ls : 
well, and turn out first-class = 707 Market St., St. Louis, Mo. 
baby so Send for Circular No. 17. 


Above fe: ature S guarantee d. 


panto cairn ps IMPROVED PATENT PORTABLE 


\LESMEN WANTED, SEND FOR CONTRACT AND BLANK ORDERS. 
BAY STATE IRON WORKS, ROPE HOIST. 








Licensees and Manufacturers, oo MAN 1 ye nal - 
uic ting, quick lowering ith 
wens oe a touching hand rope, the load may 





Can be used for 


be quickly lowered. 
will hold a load at 


long or short lifts ; 
any point. 


ENERCY MFC.CO., 


BEAUDRY’S 





DUPLEX 1115 & 1123 S, 15th STREET, - PHILA., PA 

Power Press SEND TOE ie ic i 
ING 

PRESS HEA ESTER MACHINE ; v. 





BEAUDRY & C0. 


(Formerly of Beau- 
sdry’s Upright Power 
Hammer,) 

Sole Manufacturers. | and 
Also manufacturers of 
HARD COAL HEAT- 

ING FORGES. ‘ 


Room 4, MASON B’DG, 






Manufacturers of Set, Cap 
Machine Screws, Studs, etc. 


W.C. YOUNG & CO., “iiss. 











REDUCED PRICES oF LECOUNT’S 


3s No, = PRICE, INCH. PRICE 

Q a caves 4... . $0.60 16 244... . $1.35 
i ae $0.70 1 Bg... 145 
em 8 1 a | . 1.60 
SRO €.....196... 13 mM 1.80 
eee 6... .134.... 2 14 .. 2.10 
Gwen, 6.....196 95 15 1% 2.75 
Cex 7 .1% 95 16 O  cvin oe 
gs 8 134 1.10 17 - cae 4.00 
on 9 2 1 20 18 500 
a 1 Set to 2in. 7.80 Full Set | . 31.10 


Cc. W. LeCOUNT, South Norwalk, Conn. 








PUMPING MACHINERY 
FOR ALL PURPOSES. 














SEND FOR CATALOGUE 
AND PRICES. 

















91 Liberty St., 


Boiler and 
Pump Combined, 








New York. 


Fire Pump. 





cain 


FO ics Chucks, Drills, Reamers, Serew-Flates, & 


RAILROAD SUPPLIES. 


+ NEW CATALOCUE NOW READY. * 


PALMER, CUNNINGHAM & CO., L’d. 


Cy MARKET ST., 


PHILADELPHIA, PA. 





Sterling Emery + Co., 


Factory, West:Sterling, Mass. 
Office, 17 Dey Street, New York. 


& Our Wheels for Machine Shop 

¥ Work and Tool Grinding 
Superior to all others. 

Send for Catalogue just published. 


FRICTION CLUTCH PULLEYS, 


HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 

BELT POWER. 


THE D. FRISBIE COMPANY, 


114 Liberty Street, - New York. 











VALUABLE PATENT 


FOR SALE. 


A rare opportunity for a good busine ss man —_ 
ample capital to engage in the manufacture of 
staple article, which has already proven its me rits. 
This will bear the closest investigation. Address 
R. M. FULTON, Room 23 Ger, Am, 
Bank Building, St, Paul, Minn. 


AUTOMATIC GREINY EXTRAUTIR, 


For removing 
Grease from 
the exhaust of 
| Steam Engines, 
Causes no back 
’ pressure, yet 
effectually sep- 
arates entrain- 
ed oil & grease, 
and = automati- 
cally delivers it 
suitable 





aii ATENTED) 
“APAIL 17. (80 
y es 


to a 
receptacle. 





EFFECTS A SAVING IN FUEL, OIL, 
BOILER CLEANING AND REPAIRS. 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 


JOHN WILEY & SON 


PUBLISHERS OF 





NEW YORK, 








Send for Catalogues and Circulars.—Free by mail. 
ieneiesianeatentieatiente 








ASK YOUR DEALER FOR IT. 
Sample sent as per Circular, 





Engine Lathes, Hand Lathes, 


Foot Power Lathes, Slide Rests, Etc. 


70 KILBY ST., 
Boston, Mass. 





ss . 
<_ . 
<_ s 

ge« = 
ge <= 
Bo <: 
<3 = 

cs F- 


15 ASTOR PL. 


SCIENTIFIC AND INDUSTRIAL WORKS. 


NEW SELF-SETTING PLANE. 











ACHINER 
For Reducing & Pointing Wire 


Especiacty Apvapteo to Pointina Wirt 
Ropvs ano Wire ror Drawina. 
For Machines or information, address 


the manufacturer, 
S. W. GOODYEAR, Waterbury, Ct. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 


cr Our mg“ and Revised Catalogue of Practical and Scien- 
tifle Books. pages, 8vo., and our other Catalogues and 
Circulars, AY whole cove ring every branch of Science a 04 
to the Arts, sent free and free of postage to any one nan 
part of the world who will furnish his address. 








PATENT UNIVERSAL SCREW-CUTTING CENTER 


y. wer &co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools. -E. Boston, Mass—Send for Circular. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


(300 pages) mailed on receipt of 





Illustrated Catalogue 
Fourteen Cents. 


MACHINE TOOLS. 





We have for quick delivery and in process of 
construction : 

16 in., 20 in. and 24in. Lathes. 

14 in., 20 in. 33 in. and 49 in. Turret Head 


Chucking Machines. Screw or Stud Machines with 
Patent Friction Head, two sizes, 24% in. and 25% in. 
hole through spindle. Complete equipment of 
Box Tools and Dies for same. 

Improved Center Bolt Cutting Machines. 

37 in. and 50 in. Boring and Turning Mills, with 
single or double heads 

Special Heavy Turret Machines, with feed for 
Boring and Facing, with trip motion for each 
movement. 

All from recent and carefully prepared designs. 
Workmanship guaranteed. Critical inspection 
invited. 


ESTABLISHED SUMMER OF 1880. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 


Trains from Grand Central Depot, New York, 
hourly ; time, one hour and thirty minutes 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 
NEW YORK 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCO 
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Boilers for Export, or for Use in 


Undeveloped Regions. 
Packed for Transportation on Mule back, in Cases weighing not over 275 lbs. 
Easily erected. Self-contained. No brick work required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 


A VALUABLE BOCE FOR EVERY STEAM USEP 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


Best System » PUNCHES and DIES 











or 









Over fifty years’ competition has proven 
this system of boiler to be the best in every 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 

po. is economical of any kind of fuel. 





Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


IRON AND STEEL. 

















® *% © | BRIDGEPORT BOILER WORKS, 
Fog BRIDGEPORT, CONN. 
Si. ee THOS. H.DALLETT & 60 
OF ia; 1305 Buttonwood Street, 
2 a ° e PHILADELPHIA, PA, 
& SAGE Portable Drills, 
POri a. Hand Drills, 
i. 4 i to 3 Boiler Shell Drills, 
m°s 3 Light Drill Presses, 
i 3 Special Machinery. 
On x SEND FOR CATALOGUE. 








"THE WAINWRIGHT 


_ Corrugated Tube Exhaust Feed-Water Heater| 


DELIVERS WATER TO THE BOILER 
At 200° to 210° Fahr., and without back pressure on Engine. 


Manufactured by 


i THE WAINWRICHT M’F’ C COMPANY, 
Medford, Mass. 


BEST CHARCOAL IRON STANDARD 


Lap-welded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 


The HOPPE Lire-Dieam Feed=Water Purider, 


Guaranteed to Prevent Seale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned, 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINCFIELD, OHIO. 
“GERKEFELD'S FOSSIL MEAL COMPOSITION. 
THE BEST 

Nou-Conducting Covering for 
Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold WY 
in bags of 110 lbs. each. Beware of 
imitations. Send for circulars, 


Fossil Meal Co, 48 Cedar St, N. Y. ye C. 


A. GIESE, Sole Proprietor. 

























Frade-many 








a 


rrr 
KH i fs SYRACUSE,N.Y | 
| 














ELLIOTT DRILL PRESS 
REDUCED TO 
ale VTA RR S5 OO 
MACHINIST’S SCALES, = — 
PATENT END GRADUATION.| QUALITY BETTER THAN EVER, 
We Invite Comparison for Accuracy with all others. Send for our New Picture Book. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. | STERLING ELLIOTT, NEWTON, MASS. 
BI [; ON con. HUNTER & SON, 
North Adams, Mass. 
b 
BAILEY’S .PATENT COPPER CAP FUSIBLE PLUG. 
A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 
The fusible metal is kept from contact with the water, 

thereby avoiding the chemical and mechanical action, which would otherw ise 

oe vent it from melting. Capisreadily removable, permitting free inspec- 

tion. 

Highly recommended oy the chief Boiler Insurance Companies of Great 

Britain. Over 150,000 sold in Europe since first introduced, with increasing 

sales. Highly recommended also by the U. 8S. Board of Supervising In- 

spectors of Vessels at Washington, D.C.; by Prof. R. H. Thurston, and 

many other eminent expert engineers, as superior to any now in use, and 

filling all requirements. Highly recommended also by a number of mé aster 
mechanics, 
GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 
jar" Illustrated Pamphiets on Application. 233 West Street, New York City. 








WESTOOTT CHUCK G0,,2m Oneida Steam Engel Foundry to, QUEDA, Y, 7 


Manufacturers of oy kinds of Lathe and Drill 


|" Scroll Combination 3 or 4 








Jawed. Jaws reversible. 
Diameter Capacity. 
49-16 in. 51-2 in. 
71-2 in. 8 in 
| 101-8 in. Sm 
| 131-4 in. 15 in. 
16 in. 18 in. 
sEND | 181-2 in. 2112 in. 
dtdi0gue, ae 8 & 
n. 30 n. 
FOR = 7 36 =. | = i i 
= sn WESTCOTT’S PATENT. 





PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, 
&e. &c. 











Watson & Stillman, 


— 204-210 F. 43d 8t., N.Y- 


Before you buy a Lathe Chuck, examine me 
merits of “* THE SWEETLAND.’’ We do not 
c!aim the earth for it, but simply that itis better 
than any otherChuck onthemarket. Ask your 
dealer for it, or write direct to us. We guar. 
antee you satisfaction. What more can we do? 


THE HOGGSON & PETTIS M’F’G. CO., 


Est. 1849. NEW HAVEN, CONN. 


INDEPENDENT CHUCKS 


(See Am. Macutnist, Nov. 5, 1887.) 
Before buying Chucks of this weed write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE 0. E. WHITON MACHINE CO, 


NEW LONDON, CONN. 











SMOOTH 








JELOUR SPUREe co 


SEND FOR LIST OF USERS. 
Evansville Spar Mining Go., Evansville, Ind. 
WANTED TOOL AGENTS *s2ch* 


and West of Penna. Send toc, for Post- 
“ge = Free Outfit. 
JAMES, 98 Lake St., Chicago. 
rm to 'E. H. RANDALL & Co.) 


MACHINE TOOLS. 


ial or General, any size, for the manufacture of 
one Locomotive, Marine ‘and sraonagy Engines, 
Ships’ Boilers, &c., supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock.of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


Al. E. LONERGAN & CO. 
. 211 Bace St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POF 
SAFETY YALYES 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 
‘Reliable’? Steam 
Trap. 

1888 Catalogue 
free on application. 


Exhaust Tumbling Barrels. 


Henderson Bros. 


= MANUFACTURERS, 
- WATERBURY, CT. 


SEND FOR CIRCULAR. 














TRADE MARK. 


"ITE HORTON j= = LATHE eH 





Manufactured by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent fr 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 








EMERY AND CORUNDUM WHEELS. | 


Emery Wheel Machinery and Flint Paper. 






Write for Circular. 


All goods manufactured by us are guaranteed ate 
faction. Give them a trial on their merits. 











Springield Glue and Emery Wheel (0., ia Mass. 








CHAS. A. SCHIEREN & CO., 


MANUFACTURERS AND TANNERS OF 


OAK TANNED LEATHER BELTING, 


AND LACE LEATHER. 


4-65-51 


FERRY S8’I.. 
New York 














BRANCHES : 
Boston, 
i Philadelphia, 


4 ‘Chicago. 
PUMP 
Conta WORKS. 
IRVIN VAN WIZ, Prop 
fy SYRACUSE,N. Y. 
iy Vertical, Horizont | 
~ and Suction Pumps 
Capacity 100 to 40,04 
gals. per minute, Sar 


Pumping Outtits 
Specialty. 


RB LATHE 
' Center Grinder 


For trueing hardened 
centers in place, 





SS ees 





A cheap and effective tool 
needed in every well-reg 
ulated machine shop, 





Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON, DEL. 








a 











have been placec 





PEDRICK & AYER 





and expanded at 
y PHILADELPHIA, PA. 


BAUGHMAN’S PATENT BOILER TUBE CUTTER. 


This handy tool is designed for cutting off old 
tubes for safe ending inside the tube sheet, 
and for removing and cutting off the 

ends to proper length after 


they 
in the boiler 
one end. 


1026 Hamilton St., 





























































































































. 
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MORSE TWIST DRILL AND MACHINE COMPANY, Now Bedvora, xa, 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


DRILLING MACHINES. “COMPLETE STEAM PUMP 


ONLY SEVEN DOLLARS 
ALL STYLES WITH DEMAND THIS, PUMP 
Latest Designs and Improvements: = ail YOUR 
For cats and prices address, DEALER 


BICKFORD DRILL 60., 


=—— Front & Pike Sts., Cincinnati, 0. 


vic — & CO0., 


Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


; 140 & 142 8. Sixth st., 
Near Culvert, 


CINCINNATI, 0. 


BAKER'S ' COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
-, ible = — 
Ss visible, and any ordin 
man can Operate it emcconne | ENOU Ete en athe Rest ate ens Rit 
fully, It will pay for itself the | FMOoRE. 10 7" RS 

first year, if a little pains is taken 

to catch the waste oil from your 








OR WRITE 
TO US FOR PRICES. 
Van Duzen’s PATENT 


WV/NN 1D) 0)-4 = io a Bo om 


SOLE MAXERS 
CINCINNATI, 








———— 
Fe 










;clrculars and 
prices. 


FF. E- REED, 
Worcester, Mass. 











Engine, Dynamo, Shafting, etc., OUR 
etc. Manufactured og sale | NEW 
by CHAS. F. BAK And Supplies a re to an 





y address on receipt of Ten 
in seampe (hor postage.) 


Chas. A, Strelinger & Co., Kye” Detroit, Mich 
SENSITIVE DRILLS. 


NEW STYLES. 
GREAT IMPROVEMENTS, 
PATENTED GANG DRILLS. 


Two, Three and Four Spindles. 


223 Third Ave., 8. B.. MINNEAPOLIS. MINN 


CLUTCHES 


“ 
RI Tl For all Purposes. 


W. OESTERLEIN, #27 w- 24 sr. 


CINCINNATI, OHIO. 


zg BEVEL GEARS, 


Ya Cut Theoretically Correct. 


For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 


BREHMER BROS. 











The spindles in these drills are driven with 
asingle belt made endless, no lacing, and 
tightener pulleys for adjusting tension pro 
vided. No more trouble from slack belts, 
slippage, uneven motion from lacings or 
time lost t: iking up belts. 


ALWAYS READY FOR USE 


and superiorto any multip ie spindle drill 
made for drilling from .004 to 3-8 inch holes. 

SINGLE SPINDLE Dril!s impro yved, Over 
300 in use. Send for catalogue. 


DWIGHT SLATE MACHINE CO., 
440 N. 12th St., Philadelphia, Pa. Ps HARTFORD, CONN, 
SEND FOR PHOTO OF OUR NEW AND IMPROVED 


neh ENGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WOREMANSEIP. 


THE MULLER MACHINE TOOL Co., 
_8TH_ and EVANS STREETS, CINCINNATI, OHIO. 


L. W. Pond Machine Co. Lathes, 


Manufacturers of and 


















isa 
‘) 
=r 









Dealers in I 
Iron Working Machinery. = Planers, 
Plante — —— ° 
uty. Feed, pat- } Drills 
ented Feb. 9, 1886. s] 
Be it Shifter, pat- 
ed Nov. 2, 1886, 


1 40 Union St., 
Worcester, 
Mass. 


Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 














Wi wi 























S. STARRETT, 


iH a : Manufacturer of 
| FINE TOOLS, 
‘= ATHOL, MASS. 
SEND FOR FULL LIST. 


er POR TE A A eer? TR Pe | RE PME 8 




















srImiICcA. 


Graphite Paint 


FOR BOILER FRONTS. 


Two coats will last two years. Send for circular. 
Equally good for all Iron Work expose d to ex- 
treme temperatures, salt air, acid fumes, etc. 
| Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 








-_ | 
_ 











| 















Yonkers, N.Y. 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


AND 


Tapping Machines, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
plicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. <All wearing 
surfaces are of tool steel hardened. Less friction of parts than any other pipe-cutter made. 


D. SAUNDERS SONS, 


Steam & Gas Fitters’ Hand Tools’ 


SEND FOR CIRCULAR, 








“\ae 














> CUPOLAS. FORGES. Furnaces ‘ec. e 
EXHAUSTERS M FANS 
BEATERS S VENTILATING WHEELS. 
7777) 


“ONY 





BUFFALO, nt 


0 BL 


ao Ts. 


PHILADELPHIA, JUNE 15, 1888. 


IBY FFALO FORGE co. 














A. GRAY Co., 
CINCINNATI, OHIO, 

GENTLEMEN :—Re plying to your recent letter of inquiry as to how 
we are pleased with your tools, we would state that we have two of 
your planers in our shop, one 42’ and the other 36’, and several of 
your lathes which have given us the highest satisfaction. 

The Planers are strong and stiff, work accu- 
rately and have good life. 

We are especially pleased with these tools. 

Yours truly, 
GORDON, STROBEL & LAUREAU, 
Frep. W. 


Catalogue, prices and photos sent upon application. 
TTlHE G. A. GRAY CQ. 
477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO. 

4 very nice display of our tools can now be seen at the 
CINCINNATI CENTENNIAL EXPOSITION. 


Tue G. 













LIMITED. 
Gorpon, Chairman. 








FOILS & BEADS U. BAIRD MACHINERY CO. 
a Me PITTSBURGH, PA. 

IRON, . ~ Ma eet 

BRASS and wa SUPPLIES. 
COPPER a 

TOOLS. 
Pl PE ® Boiler _, 
ALL STYLES. To0Ls. 
THE NATIONAL PIPE BENDING CO., iXturtevant 
82 River Street, NEW HAVEN, CONN. Exhaust Fans, 








A ACTION VISES. 


H 7RD WIGKE & WARE, Buffalo, - ¥, 


Artesian, Salt and Oil Well Pumps, Sucker 
Rods and Deep Well Supplies. 


WROUGHT IRON TUBING AND STEAM PIPE, 








y HODCE’S American Standard Gauge & Tool Works, Wilmington, Del. 
: Makers of Implements for Standard Measurements. 
K\ Universal Angle Union —~ 
7 PATENTED, 


Combining an elbow and 
union, and can be set at} 
any angle at which it is 
desired to run the pipe. 
Manufacturers & Wholesale Agents, 


ROLLSTONE MACHINE CO., 45 Water St,, FITCHBURG, MASS. 


a SHAPING MACHINES 


FOR HAND AND POWER, 
6", 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


ECONOMICAL STEAM BOILERS 


A SPECIA LTY. 


Pond Engineering Co, °* wo" 





Crescent Gauge. JAS. A. TAYLOR & CO, 


DELAFIELD’S PAT. SAW CLAMP 








With Saw for Cutting Metals. Saves all the broken hack- 
saw blades. In use over two yearsin all parts of the country. 
The new Clamps have the edges beveled that hold the Baw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c, each, 
70c. per dozen; 1 in. wide, Stubs, 35e. each, Free by mail. 


NOROTON MFC. WORKS, NOROTON. CONN. 











BORING AND TURNING MILLS. = 


LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 


GAGE MACHINE WORKS, 
Waterford, N.Y. 


Manuf’r’s of 


mex’ FOX, TURRET 








SEND FOR 
PRICES. 














—THE—— 
Powell Planer Co. 
Manfrs. IRON PLANEBS, 
WORCESTER, MASS, 














SAILS CARY. & MOEN @ 












CO. \. AND 

P BLAISDELL & Te M | SpeedLathes 
Machinists’ Tools, mesg Brass Finishers’ 
WORCESTER, MASS, . TOOLS. 





=Y¥ Er t PRACTICAL ENGINEER 


should write to us and obtain prices and description of our steam 
regulating specialties, which will economize steam and save 
much trouble, They are standard goods and endorsed by the 
leading houses in the trade. 








Nj ofc FSCRIPTION wx 
STEEL WIRE EVERY PETEEL SPRINGS w NENYORK CITY 





se -oe mune 









MASON REGULATOR CO., 
22 CENTRAL STREET, BOSTON. 
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~ WILLIAM SELLERS & CO., | Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOE. 


Ti oy tl 


Double, Single, Anglee 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate. Multiple, Belt and 
Steam-Driven 


Punches and ua | 


Over 300 Sizes. 
ALSO 
Power Cushioned Hammer. 








Send for New Catalogue. 





All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


Pho spho Dronge 








THE BECKETT & MCDOWELL MFc. Co., 


ARLINCTON, N. J. S. A. Becxetrt, Gen’. Manacer 
IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 


Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &e. 


Look for brand, ‘‘ Pure Carbon Bronze.”’ 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
38 WATER STREET, PITTSBURGH, PA. 


ftereteehd we ae) WATER.GAS 


IDGEPORT, CONN: & STEAM FITTERS 











TooLs 


BEMENT, MILES & Co., 
PHILADELPHIA, PA. 


——BUILDERS OF-— 


METAL-WORKING MACHINE TOOLS 


FOR 









Railroad Shops, Locomotive and Car Builders, Machine Sho) 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., tte. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governo) 
Balanced Valve. High Speed. 
* Stationary Oilers. Best Economy, 





Gold Medal Cincinnati incinnatt Expos tion, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Ye. 


Aut MACHINERY = C0, 


CLEVELAND, OHIO. 
Manufacturers of 
“ACME” 


Sinele & Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in, diameter. 
Also Separate Headsand Dies. 

Send for Catalogues and Discounts. 
Agents, Manning, Maxwell & Moore, New York, 


FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG. CO. 


HARRISBURG, PA. 


4 h ' A { SILVER MEDAL 
and 
Ip is War DIPLOMA 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI 
TION, PHILADELPHIA. 

We are operating the finest and most 
successful Electric Light Stations in the 
world. A change of speed not exceeding 
one per cent. guaranteed, running light and 
loaded. Send for catalogue. 


FORGING "AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 


Wear of DIES lessened, and better work roduced 
Insurance not increased. No ASHES or CLIN ». 
Continuous fire the whole day. peudhirne noses ‘solicited. 


AERATED FUEL CO., - Springfield, Mass. 
= J. H. BULLARD, Gen’! Manaver, 
-| ALDEN SPEARE’S SONS & CO., Boston, Mass. 
Agents for Eastern part of New England. 
HARRIS & COWDERY, Ashtabula, Ohio, Agents for Ohio. 
a 









PAT, DEC, 5, 1889 
PAT. DEC, 4, 1688. 
PAT. AU } 















y' i 
‘ 1 THEIDE ENGINE 
1 REPU i Ba : N 








From 1-4 TO 15,000 lbs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 


\ I ; now running prove this. 
Cross-Heads, Rockers, Piston-Heads, etc.. for Locomotives. 
STEEL CASTINGS of ev ery description. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


POSITIVE PRESSURE OR BLAST BLOWER. 


They are C meomer than any other. 
2 They are Equal in Capacity to larger ones of other makes, 
8. Very Little Power is required to run them. 
4. Exceedingly Simple in Construction. 
5. Give a Positive Blast, and will drive air through the smallest aperture. 
6. For Blow Pipe or Furnace they have no equal. 
MANUFACTURED BY 


GESSW EIN MACHINE CO. 
OFFICE, 39 JOHN STREET, NEW YORK. 


REID’ 2 LIGHTNING — SPECIALLY DESIGNED FOR 
BRACE LIGHT BORING SCREW DRIVING &¢ 





















, meat PLATED 
ROSEWOOD TRIMMINGS 








N APPLICATION - 





=+ CATALOGUES,)° PRICES SENT O 





*END for Illustrated Price List of Fine Tools, 


manufactured by Standard Tool Co., Athol, Mass. Friction Pulleys Clutches and Elevators 
) , ° 


PROVIDENCE, R. I. 


VOLNEY W. MASON & CO., | 


PAT. MARCH.8. 87. 


I. ANDERSON, 
EAST SAGINAW. MICH, 
CIRCULAR SENT FREE. 


" KORTING GAS 










—_—TazS— 











Purchasers of 
McGOWAN PUMP C9. 


oy) Established 1862. 





CINCINNATI, 0. 
Manufacturers of 


“Hero” Vertical 


Em FEEDERS, 


Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price 


OSGOOD DREDGE C0., Albany, N. Y. 


RALPH R,. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 





ENGINE. 


1 to 100 Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar- 


|THE OPEN re IRON PLANERS. 


Unexcelled for Accuracy, 
Efficiency, and general Adapt 
ability in the performance of 
the Regular and Large class 
ot work. 

An Invaluable Acquisi- 
tion to every Machine 
Shop. 


~ Phototypes, prices, etc. 
: on application to 

















iain aaa Detrick & antee to every 
MANUFACTURERS oF ; “STANDARD” 
Dredges, Excavators, Ditching Machines, Derricks, etc. - DUPLEX PUMPS Harvey, purchaser. 
c = ~~ = With Br 5 - Manufacturers, CATALOCUES on 
Bomovable Water Cylinders, SN — APPLICATION. 
Send for Circulars. a 
—————————— ? ) MYT ’ 
STEEL BALLS. OlL ENGINES. KORTING GAS 


For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
)\ Ground and Burnished, from 
) 3-16 in, to 2 in, diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 








For Printers, Steam Yachta, 
pomnies water, sawing wood. 
making ice-cream, Carpenters, 
Mechanics. 1to6H.P. Fuel, 
Kerosene. No dust. Auto. 
metic in fuel and water sup- 
Rly. Illustrated Catalo, re 
ee. Mention AMERICAN 
CHINIST. 





 ENGIM (0, 


LIMITED. 











SAMPLES AND PRICES ON APPLICATION, 


Combined Steam E xcavator and De iiok Car. SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 


60 BARCLAY STREET 


SHIPMAN ENGINE CO., 
NEW YORK. 


9 Pearl St., Boston, Mass. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
In Use, Over 1,000. 25 to 1,000 H.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heav peees ontinuous duty at medium 
or high rotative spee Highest attainable Economy 
2 in Steam Gonmemethon ‘and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 
= 12 to 100 H.P, fordriving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine ¢ ‘onstruction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, {x W. ROBINSON, 154 Washington St., Chicago, Ill. 


SALES AGENTS : W. L. SIMPSON, 18 CORTLANDT STREET, N. Y. (ROBINSON & CARY, St. Paul, 


KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Cole Licensees and Manufacturers for New Jersey (South of Trenton), Bastern Pennsylvania, Delaware, Maryland and Virginia. 


BN RENEWABLE-SEAT GLOBE, STRAIGHTWAY and CHECR VALVES, | 


The Renewable Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 

ressure. 

? We also manufacture Blessing’s Albany Steam Traps, 
_ Water Circulator and Purifier; and Pump Governor. 2_ 


SEND FOR CIRCULAR. 


ALBANY STEAM TRAP C€0O., Albany, N. Y. 
WILSON’S 


SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 


~ BUILDERS OF 
COBLISS ENGINES, 
BOILER MAKERS AND 
BRASS FOUNDERS. 
Wilmington, Del. 


aL 0! 


Rate! 


DRio 


eT % Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AuTomatTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Szxp ror CATALOGuR. 


IMPORTANT ! 


We are now placing on the 
market 17”, 24”, and 27” Engine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21” 
Lathes. 

We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 
that induced the unprecedented 
sale of our 19” and 21” Lathes. 

Weight of 24” with 10 ft. bed, 
5200 Ibs. 


























6 ” 
OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
33d & Walnut Streets, 130 Washington Street, 
Philadelphia. Chicago. 


New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 














= HORIZONTAL 

**Otto’’ Gas Engines. 
VERTICAL 

**Otto”’ Gas Engines. 
TWIN CYLINDER 

Otto’? Gas Engines. 
» COMBINED 
“OTTO” GAS ENGINES AND PUMPS, 





acti be 
of EY 
Aad A 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 




















“The Best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 





MACHINERY ON HAND. 


16 in.x42 in, Planer. Bridgeport, new. s ~ 
a in's4 ft. s oy ate fair, Weight of 27” with 10 ft. bed, 
20 in. x5 ft Ames. rood. 
2 in.x4-5 and 6 ft. Powell, opi 6500 Ibs. 
24 in. x6 ft. Powell, ” Ps - 
(0 in. x8 ft. ** each Atherton, Powell & H. & P. new. We furnish, without extra 
7in.x8 ft, = Fitchburg, good, 
$in.xl4 ft. Enterprise, cheap.| Charge, Taper Attachment, Com- 
60 in. x12 ft. G. W. & W. Screw, good, ° a 
Minxiaft: | Be ment, far pound Rest, Automatic Stop for 
in.x5 ft, Engine Lathe, Prentice, FOOK 2 . 
12. x6 fi “ young, vcw.| Carriage, Pulley Rest, Etc., in ad- 
3 1n.x6 ft. A es, nial e4e 
14 in.x6 ft. Blaisdell, dition to regular attachments. 
l4in.x7 ft. ah Bogart, 
l4 in. x6 ft * Gap Bed, 8S. M. & Co., ss 
rye el o -orter, “4 
6 in x6 ft ¢ Ames A. 
Me in pe ends ft 12 Blaisdell, new, WRITE FOR PRICES, WITH CUTS 
20 in. x6-8-10 & ft, sridgeport, ss 
18 in-nb tere ft Different Makes, ‘ AND DESCRIPTIONS. 
20 in.x8-10-L4ft. Different Makes, ‘ —_ 
vin, any length Be a’ Bridgeport, “ 
2 in.x12 ft Niles, heavy. 
} in. x8-10-12 & 141-2 ** Bridgeport, new, 
26 in xl2 ft. ” Wright, new. 
25 in. x6 ft. Fifield, “ 
6 in.xl4 ft. Fifield, 
2 in, Drill Davis, 
I-23 25 > 28 inch Drills pisieseli, 
20-25 DR 32 inch ; ictal 
» ft. Arm Universal Radial Drill, ‘ 
No. Bert au Pls rsal Mille r, Bro own & Sh: arpe, s 
v0. 2 anc 6 Plain * 
No.1 Gaiveral Grinder, Machine Tools, 
Cold Rolled Shafting in Stock. Send 


159, 161, 163 and 165 EGGLESTON AYE., 
136, 138, 146, 148, 160, 152, 154. 6th St. 


for list. Write for what is wanted. 


E. P. BULLARD, 
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FRIGK COMPANY, Builders, 


WAYNESBORO, PA. 


Eclipse Corliss Engine. 





Non-Condensing, 
Condensing, 
_ Compound: 


40 TO 1 1,000 H. P. 


Send for Circulars. 


E. P. HAMPSON & C60, 
36 CORTLANDT ST., 
NEW YORK, 

Sole Eastern Agents. 


iA GENUINE 


i *‘CORLISS.,” 
20 NORTH CANAL STREET, 


CHICACO, WESTERN ACENT. 





J. TIERNEY, 


pe HIGH SPEED CORLISS + NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel & Regulation equal to anything in use. 


B.W. PAYNE & SONS, 











ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, Clarke & Co., 


Bost yn, Mass. 


P io S. Canal St., 


PROKS PRL DOBOP PRESS. 


BEECHER & PECK, CONN. 


DROP FORGINGS 


Chicago, III. 





JOHN WMcLARE N, 


-BUILDER OF -——"— 


CORLISS 
Engines, 


AIR 
Compressors 


and 


BOLLERS. 


OF |RON 
OR STEEL) 
BEECHER & PECK, NEW HAVEN CONN. 
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CATALOGUE 


ILLUSTRATING 


MACHINERY 


Working 





and Tron, Brass 


and Steel, 


IS NOW READY. 


200 fire Wood 
specially 


For Cutting 





STEARNS M’F’G COMPANY, 


420) 
Cuts, nearly 
for this book. 


PRICE EACH, $5.00. 


(Copies will be sent, without expense, to 
all our also to owners of 


machine shops, who may apply for them.) 


HILL, CLARKE & CO. 


156 OLIVER STREET, 


Contains Pages, over 


ERIE, PA. 
INGINES from 15 to 400 Horse Power. 
Boilers of Steel and Iron supplied to the trade 

or the user. Send for Catalogues. 

SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa, 

New York Store, 46 Cortlandt Street, 

BARNHURST & DURLIN, Managers. 


The Almond Coupling 


A NEW quarter turn 

motion to replace 
quarter turn belts and bevel 
gears. 


T. R. ALMOND, MFR., 


all new and made 


customers, and 
















CINCINNATI, OHIO. 


(See our advertisement on last pace.) 





62 COLLEGE PLACE & 72 WARREN ST. N. Y. 


83 and 85 Washington Street, 
BROOKLYN, N. Y. 


NOISE 3Bss. 


BOSTON, MASS. 










16 ° AMBHRICAN 


MACHINIST 


Avaust 4, 1889 





BROWN & SHARPE MFG. CO., 
PROVIDENCE, R. 1, U.S. A. 


INVOLUTE GEAR CUTTERS, EPICYCLOIDAL GEAR CUTTERS, 


MILLING CUTTERS, FORMED CUTTERS, 


SIDN MILLING CUTTERS, WV SHAPED CUTTERS, 
ANGULAR CUTTERS, 


Tap Cutters, Reamer Cutters, Twist Drill Cutters, 
STRAIGHT LIPPED TWIST DRILL CUTTERS, 

Cutters for Spiral Mills, Screw Slotting Cutters, 

INSERTED TOOTH MILLS, END MILLS, 

METAL SLITTING SAWS. 


Catalogue, with Price Lists, Mailed on Application, 


WESTERN AGENT, S. A. SMITH, 


Boring © Turning Mills, 


5, 6,7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

tike in work 20 ft. diameter. Has independent 
boring ard key ing attachment. 


Lo NILES TOOL WORKS 


ETamilton. Ohnic. 


NEW YORK, PHILADELPHIA, 
96 Liberty Street. 705 Arch St. 





23 South Canal Street, Chicago, Ill. 











CHICAGO. 
96 Lake Street. 











1IGAGO.PHILA BOSTON. ~ 





JENKINS BROS. VALVES. 

THE ENDORSEMENT OF FIRST-CLASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully demonstrated these 
valves to possess the following advantages over all other valves now in use : 

1. A perfectly tight valve under any and all pressures of steam, oils, or gases. 2.—Sand or grit of afy kind will not 
injure the seat. 3.- You do not have to take them off to repair them. 4.—They can be repaired by any mechanic in a few 
minutes. 5.— The elasticity of the Dise allows it to adapt itself to an imperfect surface. 

In Valves having ground or Metal seats, should sand or grit get upon the seat, it is impossible to make them tight, 
eXcept by regrinding, which is expensive if done by hand, and if done by machine soon wears out the Valve, and in most 
ases they have to be disconnected from the pipes, often costing more than a new valve. The Jenkins Discs used in these 
valves are manufactured under our 1880 patent, and will stand any pressure of steam, oils, or acids. 


JENKINS BROS., 71 John St., N.¥.; 105 Milk St., Boston ;13So0. Fourth St., Phila. 3 54 Dearborn St., Chicago. 


=NCINE EATS, SHAPERS & DRILLS 


‘* 20°" 26’ 3&9” 
Shapers. 











7” 10" 21° O4’° 97 
Engine Lathes, 


20" 24” Upright Drills. 


25°’ 28" 82°’ 40” 
B. G. P. F, Drills. 


LODCE, DAVIS & CO., 


CINCINNATI, OHIO. 


Send for Prices. 


26-INCH BACK GEARED 
AND POWER FEED DRILL. 





It will pay you. 


(See “ Important’ Notice of Engine Lathes on page 15.) 


E. GouLD & EBERHARDT, 
NEWARK, N. J. 










HEADQUARTERS IN NEW YORK CITY FOR 


STANDARD 
Milling Machines, 
UNIVERSAL PLAIN FOR 


LIGHT HEAVY WORK. 
All sizes ready for quick delivery. 


APPLY TO 


* 


work than any cther 


t. mere 


Turns cut 20 perce 


Machines shown in operation by the man’f’rs, 


E.E.GARVIN & CO., 


139-141-143 CENTRE STREET, 





es New Drill 


GEAR. IND R. 1cK CU TTING TO ORDER. 











moms (lirica 





And End Measure Test Pieces. 
Straight and Taper Solid Hand 
Reamers, Chucking and Shell . 
Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, Com-=@ 
bination Lathe Chuck. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE PRATT & WHITNEY CO. 


=Hartford, Connecticut.=———— 
ane STANDARD SIZE 


aad Gales Gauges, & 








DROP FORGED OF 
BAR STEEL 
INI6 SIZES. 


wy 


CLEVELAND, OHIO, 


MACHINE TOOLS 


For Iron and Brass Work. 








Gear Cutting in all its Branches. 





WARNER z SWASEY, 


SMALL TOOLS & FIXTURES. 


ILLUSTRATED CATALOGUE ON APPLICATION, 





S. A. 


GEO. W. FIFIELD, 
ae LATHES 
FROM 16 to 48 IN, SWING. 
on application. 


Cuts, Photographs and Prices furnished 


Lowell, Mass., U. 





Gear Wheels and Gear Catting.—I 
order, or cut teeth on g blanks sent to me. Of all 
dm. Ls orders or large ones. 
Lye Ye 
ri rfect laned. tect 
&, $l. Facilities complete. Terms - Yn 
Gro. B. GRANT, 66 Beverly St., Bo 





KEY-SEATING MACHINES 


AND 


20 in. Drills a Specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts ‘and spindle. Gears and 
racks cut from the solid, and have all 
modern improvements, are made by 
special machinery, and sold very low. 


Our Key-Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We have now ready for 
4 prompt shipment, both Key-Seat Ma- 
f chines and in. Drills. Send for Photo. 
= and Catalogue. 


= “= W, P, DAVIS, North Bloomfield, N. Y. 





THE BILLINGS & SPENCER CO. HARTFORD CONN. 
MANUFACTURERS OF = 
STANDARD MACHINE WRENGTES® 


: Hl MY Ny” 
Ry SS 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the the Central Railroad of N. J., and 
consist of the followin 

A machine shop 500’ Pices by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire 
proof two story pattern storage; blacksmith shop: 
engine and boiler houses. These buildings are de 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu 
tion of w materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes a through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun 
dry and scratch rooms. The seen? has capacity 
for making the heaviest class of castings 

All our tools are expressly por mens for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N.Y. City. 
MEW SHOPS, Plaineld, . J. 








J. M. ALLEN, Present. 
W. B. FRANKLIN, Vice-Preswenr. 
J. B. Poros. Szorrrary. 





Lathes and Planers 


FOR ALL PURPOSES, 
The C. A. Gray Co., 
477, 479 & 481 Sycamore, cor. Webster, Cincinnati, Ohio. 


Photographs and prices sent upon application. 


SEE ADVERTISEMENT, PAGE 13. 





STEEL CASTINGS. 


PRATT & LETCHWORTY, 


PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. Y. 





PUNCHING PRESSES, DIES, 


And other Tvols for the Manufacture of all kinds of 


SHEET METAL GOOD 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 


, ero DROP HAMMERS. 





J.M.CARPENTER Bay 


PAWTUCKET.R.I. 





Sead for Illustrated Catalogue. NEW YORK CITY, 








PUPDUUUDUE CTE 


Tustin 


y S a a M. 
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